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This  pool  of  information  on  the  results  of  codling  moth  research  for 
the  season  of  19^S  is  the  sixteenth  of  a  series  of  similar  siammaries  pre- 
pared "by  the  Bureau  of  Entomology  and  Plant  Q,uarantine,  Agricultural 
Research  Administration,  IT.  S.  Department  of  Agriculture,  at  the  request 
of  the  Committee  on  the  Codling  Moth  of  the  American  Association  of 
Economic  Entomologists.    These  data  are  assembled  for  the  confidential 
information  of  workers  who  are  interested  in  the  codling  moth  problem. 
The  material  is  not  for  publication  and  is  therefore  not  available  for 
quotation  or  other  use  without  specific  permission  from  the  agency  which 
has  furnished  it* 

Because  of  the  general  interest  in  pest  control  problems  arising 
from  the  use  of  DBT  for  codling  moth  control  in  apple  orchards  and  their 
close  relationship  to  the  codling  moth  spray  program,  information  is  in- 
cluded on  such  problems  in  this  pool  of  information.    The  more  important 
such  problem  pests  at  the  moment  include  orchard  mites,  red-banded  leaif 
roller  and  the  woolly  apple  aphid.    The  San  Jose  and  Torbes'  scales  are 
also  increasing  in  importance  in  DDT  sprayed  orchards  in  some  areas. 
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CALIK)BNIA 

A.  E.  Michel'bacher  and  W.  W.  Middlekauff ,  University  of  California, 
Berkeley. 


Control  of  Codling  Moth  on  Payne  Variety  of  Walnut  in  Northern  California 

Investigations  at  Linden  and  at  San  Jose  have  clearly  demonstrated 
that  standard  lead  arsenate  is  much  more  effective  against  the  codling  moth 
than  is  "basic  lead  arsenate.    A  single  early  spray  of  the  former  at  the 
rate  of  3  pounds  to  the  100  gallons  of  spray  has  proved  to  "be  ahout  as 
effective  as  a  two-spray  program  of  "basic  lead  arsenate  used  at  the  rate 
of  k  pounds  per  100  gallons. 

The  addition  of  a  "basic  zinc  sulfate  safener  (Delmo  Z)  to  the  standard 
lead  arsenate  spray  did  not  reduce  the  effectiveness  of  the  material, 
Althou^  a  single  spray  of  standard  lead  arsenate  gives  good  control,  every- 
thing possi'ble  should  he  done  to  increase  its  effectiveness.  Investigations 
during  the  past  two  seasons  indicate  that  the  addition  of  a  depositor  to  the 
spray  mixture  increases  the  deposit  and  improves  the  control  obtained. 

It  appears  that  the  addition  of  a  depositor  to  the  standard  lead 
arsenate  spray  is  desirable,  and  if  one  is  added  the  manufacturer's 
recommendations  should  be  carefully  followed. 

DDT  has  resulted  in  excellent  control  of  the  codling  moth.    At  Linden 
an  early  spray  containing  l/2  pound  of  actual  DDT  per  100  gallons  of  water 
has  resulted  in  slightly  better  control  than  that  obtained  with  a  single 
spray  of  standard  lead  arsenate.    At  San  Jose  the  above  spray  programs 
resulted  in  about  eq\ial  control. 

Investigations  have  shown  that  l/2  pound  of  actual  DDT  per  100  gallons 
of  spray  is  less  likely  to  result  in  the  development  of  a  destructive  orchard 
mite  population  than  higher  dosages.    However,  even  at  this  lower  amount 
there  is  some  danger  of  serious  infestations  occurring.    Until  a  highly 
satisfactory  method  for  controlling  mites  can  be  developed,  DDT  cannot  be 
safely  recommended  for  the  control  of  the  codling  moth.    The  danger  of 
causing  an  increase  in  the  orchard  mite  population  appears  to  be  the  last 
obstacle  that  needs  to  be  removed  before  this  insecticide  can  be  recom- 
mended without  several  reservations.    Means  of  eliminating  the  increase  in 
the  walnut  aphid  and  frosted  scale  populations  following  applications  of 
DDT  have  been  developed.    It  is  hoped  that  a  spray  program  might  be  devised 
whereby  DDT  and  standard  leaa  arsenate  can  be  used  in  alternate  years  or 
alternated  the  same  year  where  two  sprays  may  be  necessary  to  insure  satis- 
factory control.    It  is  also  possible  that  l/2  pound  of  a  50  percent  wettable  DDT 
powder  can  be  safely  added  to  the  regular  standard  lead  arsenate  spray.  How- 
ever, if  a  grower  cares  to  apply  DDT  he  should  not  use  it  at  a  dosage  of  more 
than  1  pound  of  a  50  percent  wettable  powder  to  the  100  gallons  of  spray  and 
then  always  in  combination  with  an  aphicide. 
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Based  on  extensive  investigations  for  two  seasons  it  appears  that 
the  addition  of  an  aphicide  to  the  early  codling  moth  spray  is  a  worth 
while  procedure.    The  addition  of  one  pound  of  a  ik  percent  dry  nicotine 
concentrate,  or  2/3  pound  of  henzene  hexachloride  containing  10  percent 
gamma  isomer,  or  1/3  of  25  percent  parathion,  or  l/k  pint  of  tetraethyl 
pyrophosphate  all  resulted  in  very  satisfactory  control  of  the  walnut 
aphid.    Because  the  dry  nicotine  concentrate  is  likely  to  have  less 
adverse  effect  upon  predators  than  the  new  insecticides,  it  prohahly  is 
the  safest  material  to  recommend  until  the  others  have  further  stood  the 
test  of  time. 

There  are  no  reports  where  standard  lead  arsenate  used  with  or  with- 
out a  safener  has  caused  any  injury  to  walnuts  in  northern  California. 
Because  investigations  have  shown  it  to  he  much  more  effective  than  hasic 
lead  arsenate,  it  appears  that  unlimited  recommendations  for  its  use  can 
be  safely  made.    However,  to  insure  satisfactory  control,  thoroughness  of 
application  is  necessary. 

Tests  to  determine  the  desirability  of  using  a  spieed  sprayer  for 
the  application  of  codling  moth  sprays  were  undertaken  in  19^8.  The 
results  obtained  looked  promising.    Prom  these  preliminary  investigations 
it  appears  that  a  desirable  dosage  on  large  trees  is  around  22  gallons  per 
tree  of  a  spray  mixture  containing  6  pounds  of  standard  lead  arsenate  or  2 
pounds  of  a  50  percent  wettable  DDT  powder  to  each  100  gallons  of  spray. 
At  this  rate  the  cunount  of  insecticide  applied  per  tree  was  1.32  pounds  of 
standard  lead  arsenate,  or  0.^3  pounds  of  DDT  as  compared  to  I.65  pounda 
of  standard  lead  arsenate  or  0.55  pounds  of  DDT  applied  per  tree  where 
applications  were  made  with  a  conventional  sprayer  (conventional  spray 
mixture  containing  3  pounds  standard  lead  arsenate  or  1  pound  50  percent 
wettable  DDT  and  applied  at  the  rate  of  55  gallons  per  tree).  However, 
further  investigations  are  necessary  before  definite  recommendations  can 
be  made  concerning  the  use  of  speed  sprayers. 

The  investigations  during  the  past  two  seasons  have  shown  that  the 
first  brood  of  codling  moth  was  much  later  in  getting  under  way  at  San 
Jose  than  at  Linden.    Further,  the  infestations  at  San  Jose  do  not  appear 
to  be  as  serious  as  those  that  are  likely  to  be  encountered  at  Linden.  The 
trends  of  the  infestations  in  the  check  trees  during  the  growth  of  the  nuts 
for  19^7  &nd.  19^8  in  the  experimental  orchard  at  Linden  and  at  San  Jose  are 
plotted  in  Figure  1.    This  clearly  shows  the  differences  that  exist  between 
the  two  regions.    At  Linden  the  first  brood  was  later  in  getting  started 
than  in  any  year  since  the  investigation  was  undertaken  in  19^2.    In  19^7 
it  was  somewhat  earlier  than  usual,  when  two  percent  of  the  nuts  were  found 
infested  on  May  1.    In  this  region  first  brood  caterpillars  do  not  usually 
begin  entering  nuts  until  the  first  to  the  tenth  of  May.    It  is  obvious 
that  the  infestation  starts  much  later  in  the  San  Jose  area.    Here  it 
appears  that  nuts  are  not  likely  to  be  infested  before  May  I5  to  June  1. 
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Pig.  1. — Seasonal  trend  of  infestation  in  the  maturing  nut  crop  in  the  check 
plots  at  Linden  and  at  San  Jose  for  the  years  of  I9U7  and  19^8. 


Therefore,  the  time  to  apply  the  codling  moth  spray  vill  be  con- 
siderably later  at  San  Jose  than  at  Linden.    The  average  date  for  applying 
the  spray  at  Linden  wo\ild  he  about  May  5,  while  at  San  Jose  it  appears  that 
there  would  be  no  need  to  apply  a  spray  before  May  20  at  the  earliest. 

The  absence  of  a  first  brood  of  caterpillars  developing  in  the 
orchard  at  Campbell  in  the  San  Jose  area  creates  a  rather  difficult  problem, 
There  is  some  evidence  to  indicate  that  moths  migrated  into  the  walnuts 
after  the  first  brood  developed  in  adjacent  apricots.    Certainly,  if  an 
infestation  is  going  to  result  from  migrating  moths  which  developed  on 
another  crop,  there  is  no  need  of  applying  a  spray  in  May.    The  application 
could  safely  be  delayed  until  after  June  I5,  and  an  examination  of  Figure  2 
well  illustrates  this  point.    The  question  is,  "How  frequently  is  the  above 
condition  encountered?" 
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Pig.  2.  —  Seasonal  trend  of  infestation  in  the  maturing  nut  crop  in  the  check 
plot  at  Campbell  for  the  years  19^7  and  19U8. 

Figure  3  J^^a  "been  prepared  to  illustrate  the  value  of  codling  moth 
control.    Shown  are  the  average  numher  of  good  nuts,  infested  nuts,  and 
culls  other  than  infested  per  tree  that  were  harvested  from  the  different 
treatments  in  the  single  tree  plot  replicated  experiment  at  Linden.  A 
glance  at  the  figure  shows  that  all  of  the  treatments  out-yielded  the 
check  hy  a  very  wide  margin. 

Throughout  all  of  northern  California  the  codling  moth  infestation 
in  19^8  was  much  more  serious  than  that  encountered  in  €uiy  recent  year. 
The  cause  of  this  is  not  known  although  it  may  in  part  have  been  associated 
with  the  lateness  of  the  season.    This  not  only  gave  rise  to  a  late  first 
"brood  "but  also  resulted  in  the  second  "brood  occurring  late  in  the  summer. 
At  Linden  some  nuts  were  "being  infested  almost  up  to  harvest,  and  at  harvest 
time  an  occasional  adult  moth  was  encountered,  which  is  certainly  an  unusual 
occurrence  for  late  Septem"ber. 
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CHECK  BASIC  STANDARD 

LEAD      SAFENER  ONE 

ARSENATE   ^^E  spray 

TWO 
SMAYS 


SPRAY 
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DEPOSITOR      ONE  TWO 
ONE        SPRAY  SPRAYS 
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Pig.  3- — Average  n-um'ber  of  harvested  nuts  per  tree  classified  as  good, 
infested,  and  culls  other  than  infested.    Open  bar,  good; 
horizontal  hatched  "bar,  infested;  solid  bar,  culls  other  than 
infested  nuts. 


One  properly  applied  spray  in  May  before  the  first  brood  of  cater- 
pillars begins  to  enter  the  nuts  has  generally  resulted  in  satisfactory 
control.    A  second  spray  applied  during  the  second  half  of  June  vdll  iniprove 
the  control,  but  it  appears  that  the  added  benefit  obtained  in  many  instances 
would  not  justify  the  cost  of  treatment.    However,  where  serious  infestations 
were  encountered  in  19^8,  a  two-spray  program  should  be  followed  in  19^9  to 
insure  highly  desirable  results. 
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At  the  present  time  it  appears  that  the  most  satisfactory  spray 
that  can  "be  recommended  for  general  use  is  as  follows: 


Standard  lead  arsenate    3  pounds 

Safener  (Delmo  Z,  a  commercial  basic  zinc  sulfate 
product  containing  50  percent  zinc  expressed  as 
metallic,  or  a  similar  product)    1  pound 

1^+  percent  nicotine  dry  concentrate   1  pound 

Light  medium  summer  oil  emulsion  containing 

83  percent  oil    l/3  gallon 

Water   100  gallons 


Order  of  mixing:    Slurry  the  nicotine,  then  add  standard  lead  arsenate, 
safener,  and  continue  to  slurry.    Add  slurried  ingredients  to  spray  teuik 
with  agitator  going  when  I/3  to  I/2  full,  followed  by  the  oil  when  tank  is 
3/l|.  or  more  full. 

If  desired,  l/U  to  I/3  pound  of  a  depositor  caxi  be  added  to  the 
above  spray*    It  should  be  slurried  with  the  dry  ingredients. 

Other  aphicides  that  have  shown  promise  at  the  following  rates  per 
100  gallons  of  spray  are  the  following:    Benzene  hexachloride  containing 
10  percent  gamma  isomer,  2/3  pounds  or  25  percent  parathion  wettable 
powder  I/3  pound,  or  tetraethyl  pyrophosphate  l/k  pint.    If  the  latter 
is  used  it  should  be  added  to  the  spray  tank  Just  as  it  becomes  full. 

The  following  DDT  spray  is  given  for  growers  vAio  would  like  to  use 
this  insecticide  on  a  limited  acreage: 


50  percent  DDT  wettable  powder   1  pound 

DDT  depositor    I/3  pound 

ik  percent  dry  nicotine  concentrate   1  pound 

Light  medium  summer  oil  emulsion  containing 

83  percent  oil    l/3  gallon 

Water    100  gallons 


Order  of  mixing:    DDT  and  depositor  slurried  together,  nicotine 
slurried  separately,  the  former  added  to  tank  with  agitator  going  when 
tank  is  1/3  to  l/2  full  followed  by  the  nicotine  emd  then  the  oil. 

To  avoid  a  serious  increase  in  the  walnut  aphid  popiilation,  an 
aphicide  should  always  be  added  to  DDT  sprays.    In  order  that  the  advantage 
of  DDT  may  be  utilized  and  its  disadvantage  held  to  a  minimum,  it  is  recom- 
mended that  if  DDT  is  used,  standard  lead  arsenate  should  be  used  in 
alternate  yesurs. 
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CALIfOHNIA  (Continued) 

M.  M.  Barnesl/.  University  of  California,  Citrus  Szperiment  Station, 
Eivertide. 

SCOPS 

Investigations  relating  to  the  control  of  codling  moth,  Carpocapsa 
pomonella  (Linn«),  on  apples  and  pears  have  included  studies  of  the  most 
effective  use  of  DDT  by  varying  the  number  of  cover  sprays,  the  vol^jme  of 
spray,  and  the  amount  of  DDT  applied  per  acre*     In  seasonal  schedules  on 
apples,  the  effect  of  various  additives  of  potential  value  in  stabilizing  de- 
posits of  DDT  "was  investigated.    Comparative  studies  of  the  effectiveness  of 
parathion,  ditolyl  trichloroetliane  and  DDT  were  conducted  by  various  season- 
al schedules  on  apples  and  pears* 

Exploratory  trials  were  implemented  concerning  the  removal  of  parathion 
residues  from  pears  and  apples. 

Orchard  comparisons  of  acaricides  were  usually  effected  by  inclusion  of 
these  in  regularly  scheduled  codling  moth  cover  sprays  in  apple  orchards  in- 
fested with  European  red  mite.  Para tetr any chus  pilosus  (C  &  F),  two-spotted 
mite,  Tetranychus  bimaculatus  Harvey,  or  clover  mite,  Bryobia  praetiosa  Koch., 
and  in  pear  orchards  infested  with  Pacific  mite,  Tetranychus  pacificus  McG. 

METHODS 

Data  on  codling  moth  are  based  on  an  integration  of  records  from  all 
dropped  fruits,  a  sample  of  300  harvested  fruits  except  where  otherwise  in- 
dicated, and  a  count  of  the  remaining  harvested  fruits— the  final  figure 
representing  injury  to  the  total  crop. 

In  this  area.  Pacific  mite  injury  is  manifested  by  defoliation  and  de- 
velops from  relatively  low  populations  of  mites  which  are  not  uniformly  dis- 
tributed over  the  tree.    This  results  in  the  development  of  blasted  areas  on 
the  tree.    Efficiency  comparisons  are  usually  made  by  visimlly  rating  the  de- 
gree of  injury,  as  described  in  the  tabular  footnotes. 

Chemical  analyses  reported  herein  were  made  by  Dr.  Francis  A.  Gunther 
and  his  associates.    Analyses  for  DDT  were  made  by  the  dehydrohalogenation 
method.    For  parathion,  analyses  were  made  by  the  colorimetric  method  de- 
veloped by  the  American  Cyansunid  Company.    To  avoid  contamination  by  surface 
residues,  the  material  used  for  the  penetration  analyses  was  obtained  by 
splitting  the  fruits  and  removing  the  previously  untouched  pulp  with  a  melon 
bailer.    A  blank  correction  was  provided  for  all  analyses. 

CODLING  MOTH  CONTROL  EXPERBffiOTS 
Rome  Beauty  apples  —  Oak  Glen;    Comparison  of  toxicants, 
stabilization  of  DDT  deposits* 

In  a  schedule  of  four  cover  applications  applied  at  intervals  of  three 
to  four  weeks  to  single  tree  plots  replicated  in  eight  blocks  in  an  orchard 
in  which  the  untreated  trees  averaged  1+5  entries  per  one  hundred  fruits. 


y    Assisted  by  C.  L.  Turzan,  Senior  Laboratory  Technician. 
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comparisons  were  made  among  six  prograjiis  of  wettable  pov/ders  of  DDT,  ditolyl 
trichloroe thane,  and  parathion.    As  indicated  in  Table  1,  ditolyl  trichloro- 
ethane  did  not  provide  adequate  control  of  codling  moth.     It  had  no  appre- 
ciable effect  upon  clover  mite  in  the  schedule  applied*    Confirming  results 
in  19U7j  parathion  showed  definite  value  for  codling  moth  control  in  this 
trial,  tvTo  and  four  ounces  of  actual  parathion  per  one  hundred  gallons  pro- 
viding control  of  entrances  equivalent  to  four  ounces  of  DDT  and  approaching 
the  control  of  stings  provided  by  the  latter  within  one  per  cent.    A  contri- 
butory effect  on  codling  moth  control  is  also  indicated  where  one  ounce  of 
parathion  supplemented  each  spray  of  four  ounces  of  DDT  per  one  hundred 
gallons.    Each  parathion  schedule  almost  completely  suppressed  populations 
of  the  clover  mite,  which  developed  to  injurious  levels  on  trees  sprayed  with 
DDT.    Parathion  residue  date  fron  these  programs  are  presented  in.  Table  11, 
Nos.  1,  2,  and  3« 

Trees  in  this  orchard  which  received  four  applications  of  parathion  at 
2»U.  ounces  per  one  hundred  gallons  in  19hl  and  which  were  sprayed  with  DDT 
this  year,  developed  populations  of  the  clover  mite  about  ten  weeks  later 
than  trees  sprayed  with  DDT  in  both  19U7  aiid  19l^,  and  which  had  commercial 
control  of  clover  mite  in  19U7  "^y       application  of  DN-111» 

Also  replicated  in  this  trial  were  comparisons  among  several  additives 
to  DDT  sprays  for  the  purpose  of  stabilizing  the  resultant  deposits*  These 
included  glycerine,  glycerol  dlchlorhydrin,  carboxy  methyl  cellulose,  and  a 
phenyl  biguanide  salt.  The  low  level  of  infestation  of  fruits  sprayed  with 
DDT  alone  was  not  conducive  to  significant  comparisons  of  the  value  of  the 
additives. 

In  a  second  Rome  Beauty  orchard  with  a  high  codling  moth  infestation 
carrying  over  from  191+7*  a  schedule  of  three  cover  sprays  was  applied  with 
a  speed  sprayer  to  three  acre  plots  having  a  minimum  plot  width  of  sixty 
yards.    As  indicated  by  Table  2,  parathion  at  two  ounces  was  not  so  effective 
as  DDT  at  eight  ounces  per  one  hundred  gallons.    An  improvement  in  control 
would  have  resulted  from  the  application  of  a  fourth  cover  spray  as  in  the 
preceding  trial.    As  applied,  however,  this  schedule  affords  evidence  of  the 
greater  vulnerability  of  parathion  deposits  as  compared  with  DDT  in  the  do- 
sages indicated  and  with  an  extended  weathering  period  permitted  in  a  severe 
infestation.    Immediately  before  the  third  cover  spray,       per  cent  of  the 
terminals  in  the  DDT  block  and  i|  per  cent  in  the  parathion  block  bore  small 
colonies  of  the  wodHy  apple  aphid,  Eriosoma  lanigerim  (Hausm. )» 

Delicious  apples  —  Oak  Glen:    Reduction  in  number  of  cover 
sprays  for  control  of  an  attenuated  codling  moth  population. 

The  program  of  one,  two,  and  three  cover  sprays  described  in  Table  5 
was  applied  to  tliree  acre  plots  with  a  minimum  width  of  one  hundred  yards 
in  an  orchard  in  which  less  than  one-half  per  cent  entered  fruit  was  present 
in  19U7«    2!hese  programs  maintained  excellent  control. 
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Delicious  apples  —  Julian;    A  comparison  among  semi-concentrate 
applications  of  DDT  applied  with  a  speed  aprayer 

As  described  in  Table  U,  applications  were  made  in  three  cover  sprays 
at  one,  two,  and  four  hundred  gallons  per  acre  to  two  and  one-half  acre  plots 
with  a  minimum  plot  width  of  70  yards.    The  rate  of  DDT  per  acre  was  also 
varied  as  described.    Data  from  untreated  trees  in  the  same  orchard  and  im- 
mediately adjacent  to  the  plots  indicated  an  infestation  of  lU  entries  per 
one  hundred  fruits.    Excellent  codling  moth  control  v/as  attained  in  all  schedul 

Bartlett  pears  —  Antelope  Valley:    Comparison  of  toxicants. 

Various  dosages  of  parathion  were  applied  in  comparison  with  DDT  and 
ditolyl  trichloroethane  in  four  applications  at  intervals  of  three  to  five 
weeks  in  an  orchard  in  which  untreated  trees  averaged  l6  entries  per  one 
hundred  fruits  at  harvest*    Ditolyl  trichloroethane  did  not  provide  adequate 
control  as  shovm  by  data  in  Table  5*    ^'arathion  at  four  and  eight  ounces 
provided  control  of  entrances  equivalent  or  better  than  that  provided  by  four 
and  eight  ounces  of  DDT  per  one  hundred  gallons  in  this  relatively  light 
infestation.    Parsthion  at  two  ounces  was  equivalent  or  better  than  four 
ounces  of  DDT  per  one  hundred  gallons.    Residues  of  parathion  resulting  from 
the  above  programs  are  shown  in  Table  12,  Nos.  2,  5*  and  1+,  together  with 
pertinent  time  intervals  and  mean  daily  temperatures. 

A  second  trial  was  conducted  in  a  Bartlett  pear  orchard  in  which  codling 
moth  injury  had  been  reduced  to  less  than  one  per  cent  by  application  of  DDT 
in  1947*    -^'our  cover  sprays  of  two  ounces  of  actual  parathion  per  one  hundred 
gallons  were  applied  in  a  two  acre  plot  with  a  vertical,  fixed  nozzle  spray 
boom  and  in  comparison  with  eight  ounces  of  actual  DDT  applied  in  the  same  . 
schedule  in  the  remainder  of  the  orchard.    As  indicated  by  data  in  Table  6, 
excellent  codling  moth  control  was  maintained  by  these  programs.  Results 
of  parathion  residue  studies  in  this  trial  are  reported  in  Table  12,  No.  6. 

Bartlett  pears  —  Antelope  Valley;    Reduction  in  number  of 
cover  sprays  for  control  of  an  attenuated  codling  moth  population 

In  I9I47*  reduced  programs  for  codling  moth  control  on  Bartlett  pears 
were  successful  on  an  experimental  basis.    The  trial  conducted  in  19^8  is 
reported  in  Table  7  and  was  implemented  by  three  acre  plots  with  a  minimum 
plot  width  of  70  yards.    Applications  were  made  with  a  fixed  nozzle  vertical 
boom.    There  was  some  larval  activity  during  the  harvest  period  in  the  re- 
duced programs  in  this  trial.    Only  a  small  percentage  of  fruits  were  affected, 
but  indications  were  that  had  the  harvest  period  been  extended,  considerable 
injury  might  have  resulted. 

EUROPEAN  RED  MITE,  T^TO-SPOTTED  MITE  AJTD  CLOVER  MITE 
CONTROL  EXPERIMENTS 
Delicious  apples  —  Ventura:    Comparison  of  acaricides 

In  an  orchard  infested  with  European  red  mite,  two-spotted  mite,  and 
clover  mite,  eighteen  varied  schedules  were  applied  to  single  tree  plots 
replicated  in  five  blocks  and  to  additional  plots  of  ten  trees  each.  These 
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schedules  were  preventive  and  are  presented  in  Table  8  together  with  control 
data*  Parathion  residue  data  from  this  trial  is  presented  in  Table  11,  Nos. 
6,  7,  8,  and  9* 

Parathion  and  di(p-chlorophenyl)  methyl  carbinol  (DMC)  were  outstanding 
in  the  control  of  all  three  species  of  mites.    With  the  solution  of  DMC,  some 
necrosis  of  the  epidermal  cells,  corresponding  to  droplet  formation  on  the 
lower  sides  of  the  leaves  only,  was  observed  on  August  ii  on  7  per  cent  of  leave 
from  schedule  No.  12  and  50  per  cent  of 'leaves  from  schedule  No.  13. 

As  employed  in  this  trial,  several  of  the  other  materials  exerted  a 
selective  action.    Di(p-chlorophenoxy)  methane  (K-I875)  was  effective  in  the 
preventive  schedules  described  for  i'uropean  red  mite  and  two-spotted  mite 
but  did  not  control  clover  mite.    This  material  russeted  70  per  cent  of  fruits 
in  schedule  No.  10  and  100  per  cent  of  fruits  in  schedule  No.  11.    At  the 
lower  dosage  "lorol"-2-thiazolinyl  sulfide  (lN-i|200)  was  also  less  effective  ' 
against  clover  mite  than  for  the  other  species.    Di(x-chlorophenyl)  ethane 
(K-3926)  was  more  effective  against  two-spotted  mite  than  the  two  other  species 
At  the  dosage  used,  DN-111  was  very  much  more  effective  for  clover  mite  than 
for  the  other  species.    Chlorinated  camphene  did  not  provide  adequate  control 
as  used  in  this  trial* 

Rome  Beauty  apples  —  Oak  Glen;    Comparison  of  aoaricides. 

A  comparison  of  materials  for  clover  mite  control  was  implemented  by 
supplementing  regularly  scheduled  cover  sprays  with  these  as  described  in 
Table  9»    In  a  relatively  light  infestation,  K-I875  and  IN-ij200  were  not 
effective  in  preventive  schedules  for  clover  mite  control.    DMC  and  DN-111 
afforded  excellent  control.    No  injury  occurred  on  fruit  and  foliage  of  these 
plots.    The  analyses  of  DDT  residues  at  harvest  presented  in  Table  9  indicate 
that  surface  loads  were  higher  when  either  IN-i|200  or  a  solution  of  DMC  was 
used  as  the  acaricidal  adjuvant. 

Delicious  apples  —  Julian:    A  trial  of  semi-concentrate  sprays 

Parathion  was  applied  in  the  manner  described  in  Table       involving  re- 
duced rates  of  application  per  acre  with  a  speed  sprayer.    These  programs 
did  not  provide  material  corrective  control  of  a  severe  infestation  of  two- 
spotted  mite  and  indicate  that  parathion  should  be  used  at  higher  concentra- 
tions in  similar  future  trials.    Parathion  residue  data  from  this  trial  are 
presented  in  Table  11,  Nos.  10,  11,  12,  and  13» 

Delicious  apples  —    Julian:    A  trial  of  materials 

In  an  infestation  of  two-spotted  mite,  application  was  made  with  a 
speed  sprayer  of  DN-111,  IN-I42OO,  and     wettable  powders  of  "lore l'L2-thiazolinyl 
sulfide,  K-I875*  parathion  and  a  dinitro  capryl  phenyl  crotonate  (Rohm  &  Haas 
Company  Cr-l639)»    ^he  -rapid  decline  of  mite  populations  on  untreated  trees 
was  not  conducive  to  significant  comparisons  among  materials.    None  of  the 
materials  caused  apparent  injury  to  fruit  or  foliage. 
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PACIFIC  MITE  CONTROL  EXPERB^NTS 
Bartlett  pears  --  Antelope  Valley 

In  the  orchards  treated  seasonally  for  codling  moth  control,  it  "sreis 
noted  that  where  parathion  was  used  at  two  ounces  per  one  hundred  gallons, 
injury  from  Pacific  mite  begsn  to  develop  after  a  post-application  interval 
of  two  to  three  weeks-    Immediately  after  application  of  the  above  spray,  the 
average  residue  on  pear  leaves  was  0.l6  micrograms  per  square  centimeter* 
After  17  days  during  which  the  mean  daily  temperature  was  81^F«  this  residue 
was  reduced  to  O.Oi;  llig/om  •    From  this  limited  series  of  data  it  is  tenta- 
tively stated  that  residues  on  the  order  of  0.1  Mg/cm*^  will  be  required  to 
maintain  control  of  Pacific  mite. 

Applications  specifically  for  Pacific  mite  control  were  made  to  single 
tree  plots  replicated  in  seven  blocks  by  variously  including  IN-i|200,  K-1875* 
K-3926,  DN-111,  and  parathion  in  the  third  cover  sprays  of  one-half  pound 
actual  DDT  per  one  hundred  gallons  and  as  a  special  mite  spray  three  weeks 
later.    Failure  of  an  infestation  to  develop  on  check  trees  prevented  valid 
comparisons  of  control  efficiency.    As  applied,  IN-i4200  at  one  pint  per  one 
hundred  gallons  caused  injury  to  the  epidermal  cells  of  the  fruit.  Parathion 
residue  studies  from  the  trial  are  presented  in  Table  12,  No.  1. 

Two  applications  of  DN-111,  K-I875,  TEPP,  and  parathion  were  made  at  in- 
terTOls  of  three  weeks  to  one-half  acre  unreplicated  plots.    Comparisons  among 
treatments  are  presented  in  Table  10.    At  least  three  ounces  of  parathion  will 
apparently  be  required  if  the  usual  three-week  interval  between  applications 
is  retained.    Parathion  residues  are  given  in  Table  12,  No.  5» 

Two  applications  of  semi -concentrates  at  intervals  of  four  weeks  were 
made  with  a  citrus  spray-duster  at  the  rate  of  200  gallons  per  acre  to  one- 
half  acre  plots.    Included  were  DN-111  at  one  pound,  IN-i4200  at  one  quart, 
and  parathion  at  eight  ounces  per  one  hundred  gallons.    These  schedules  did 
not  provide  adequate  control  of  Pacific  mite.    Parathion  residue  data  are 
presented  in  Table  12,  No.  7. 

A  single  application  of  three  dosages  of  parathion,  and  one  each  of  IN-i4200, 
DN-111,  K-5926,  and  K-1875  "^^^  made  to  one  acre  plots  with  a  speed  sprayer. 
Significant  comparative  performance  data  were  not  available  because  of  the 
low  level  of  the  infestation  which  ensued.    IN-I420O  caused  injury  to  the 
fruits,  chiefly  at  the  drip  point.    Parathion  residue  data  are  shown  in  Table 
la,  Nos.  8,  9,  and  10. 

Ten  days  before  harvest  four  formulations  of  IN-Ii200,  varying  in  the 
process  used  to  remove  lauryl  chloride  from  the  "lorol**-2-thiazolinyl  sul- 
fide before  formulation,  were  applied  to  Bartlett  pears  at  the  rate  of  one 
pint  per  hundred  gallons.    These  included  caustic  washed,  vacuum  topped, 
water  washed  and  crude  "lojrol"-2-thiazolinyl  sulfide.    All  formulations 
caused  injury  to  the  fruits. 

PARATHION  RESIDUE  STUDIES  AI©  RESIDUE  REMOVAL  TRULS 

Investigations  with  regard  to  the  fate  of  parathion  residues  on  apple 
and  pear  fruits  are  summarized  in  Tables  11  and  12.  At  harvest,  parathion 
surface  residues  were  less  than  .08  p.p.m.  in  each  of  thirteen  experimental 
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schedules  on  apples  and  ten  on  pears.    Intervals  between  the  terminal  appli- 
cation and  harvest  ranged  from  7  to  70  days*    With  the  standard  dosages  used 
in  1914-8*  110  parathion  was  found  in  the  pulp  of  apple  or  pear  fruits  sampled 
at  harvest  and  at  various  times  during  the  season.    Low  level  surface  resi- 
dues on  apples  were  not  carried  over  into  juices  expressed  by  anhydraulic 
cider  press.    It  is  suggested  that  this  may  be  due  to  a  close  association 
of  the  parathion  deposits  with  the  waxlike  coating  of  the  fruit. 

Satisfactory  removal  of  parathion  surface  residues  on  pears  and  apples 
was  not  achieved  by  eighteen  varied  washing  formulations  described  in  Tables 
15  and  lliM 
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T'able  1.    Codling  moth,  Rome  Beauty  apples.  Oak  Glen,  1948. 
A  comparison  among  materials  and  potential  DDT  stabilizers, 


Toxicants  and  adjuvants 

Toxicant 
per  100 
gallons 

Entries 
per  100 
fruits 

Stings 

per  100 
fruits 

1. 

Parathi  on-' 

2 

oz. 

2.1 

2.7 

2. 

Parathion 

4 

oz. 

2.2 

2.7 

3. 

^  3/ 
Parathi on 

4 
1 

oz, 
oz. 

1.2 

1.4 

4« 

DDT 

4 

oz. 

2.0 

1.8 

5. 

DDT 

i/ 

Ditolyl  trichloroetliane"' 

8 
12 

oz. 
oz. 

1.0 
17.7 

1.0 
4.0 

7. 

DDT 

Glycerine 

4 

1000 

oz. 

s« 

1.8 

1.8 

8. 

DPT  ^ 
Glycerol  diohlorohydrin-' 

4 

1000 

oz. 

3.6 

1.7 

9. 

DDT                                    g  / 
Carboxy  methyl  cellulose—' 

4 
70 

oz . 

z* 

3.1 

2.6 

10. 
11. 

DDT  y/ 

Phenyl  biguanide-^ 
MBT  salt 

Untreated  (3  trees) 

4 

91 

oz. 

g« 

1.9 
45.3 

1.1 
4.0 

1/ 

Cover  sprays  applied  on  Jur 

le  7, 

July  8, 

July  23, 

and  August  23 

to  single  tree  plots  replicated  in  eight  blocks.  Residue  studies, 
presented  in  Table  11,  Nos.  1,  2  and  3. 


2  / 


From  Thiophos  3422,  a  ivettable  pov/der  containing  25  per  cent  para- 
thion supplied  by  the  Axr.erican  Gyananid  Company, 

From  Daiapo  "50",  a  T/ettable  pov/der  containing  50  per  cent  DDT  sup- 
plied by  the  Stauffer  Chemdcal  Company, 

From  Gy-tol  "50",  a  vrettable  powder  containing  50  per  cent  ditoljd 
trichloroethane  supplied  by  the  Geigy  Company, 

Supplied  by  the  Shell  Oil  Company. 

Supplied  by  the  Eercules  Powder  Company. 

Supplied  by  the  American  Cyanejiiid  Compajiy,  (mercaptobenzothiazole) 


i/ 
V 
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Table  2.    Codling  moth,  Rome  Beauty  apples.  Oak  Glen,  1948. 

1/ 

A  comparison  among  materials  and  methods  of  application. 


Toxicant  per  100  gallons    Gallons    Entries  per      Stings  per 
Toxicant  (toxicant  per  acre)       per  acre    100  fruits        100  fruits 


Speed  Spraydr 
1,  DDT^ 


2.  DDT 


io 


3.  Parathi 

Conventional  sprayer 

4.  DDT 


1  lb. 

(6  lbs,) 

8  oz. 
(6  lbs.) 

2  oz. 

(1  1/2  lbs.) 


8  oz. 

(6  lbs  J 


600 


1200 


1200 


12.5 


8.0 


20.2 


1200 


4.1 


4.1 
3.0 
2.9 


0.8 


1/ 

Cover  sprays  applied  on  June  7,  July  10  and  August  3  to  three  acre  plots. 
DlJ-111  was  applied  in  the  third  cover  spray  in  blocks  one,  tv>,'o  and  four  at 
the  rate  of  3/4  lb.  per  100  gallons  for  mite  control. 

From  Qesarol  AK«-50,  a  Y/ettable  powder  containing  50  per  cent  DDT  supplied 
by  the  Geigy  Company, 

3/ 

From  Thiophos  3422,  a  v/ettable  powder  containing  25  per  cent  parathi on 
supplied  by  the  American  Cyanamid  Company, 

i/ 

Tower  and  ground  leads,  single  guns. 
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Table  3,    Codling  moth.  Standard  Delicious  apples.  Oak  Glen,  1948, 
A  semi-coniinercial  trial  involving  reduction  in  number  of  cover 
sprays  in  an  orchard  vdth  excellent  control  in  1947, 

Composition  and  schedule  of  applicatio 
(Actual  toxicant  per  100  gallons) 

Entries  per      Stings  per 
Toxicant      May  27      July  9      August  10  100  fruits       100  fruits 

1.  DDT-2/  2  lbs.      0.3  0 

2.  DDT  1  lb.  1  lb.   ■  0  0 

3.  DDT  1/2  lb.      1/2  lb.      l/2  lb.  0  0 

DN-lll  at  the  rate  of  3/4  pound  per  100  gallons,  in  addition  to 
DDT,  was  applied  to  block  1  on  Llay  27  and  block  2  on  July  9. 

2/ 

—'    From  Desarol  AK-50,  a  ivettable  pov;der  containing  50  per  cent  DDT 
supplied  by  the  Geigy  Company. 
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Table  5,    Codling  noth,  Bartlett  pears.  Antelope  Valley,  IS 48. 

1/ 

A  conparison  among  wettable  povvders. 


Toxicant  Entries  Stings 

Toxicant                 per  100  per  100  per  100 

gallons  fruits  fruits 

1.  Parathio 

2.  Parathion                      4  oz.  0.8  0,3 

3.  Parathion                      8  oz.  0.4  0.1 

4.  DDr^                              4  oz.  2.0  0.2 

5.  DDT                                 8  oz.  0.9  0.2 

6.  Ditolyl  4/ 

trichloroethane"^          8  oz«  6.9  0.4 

7»  Untreate 


1/ 

6/ 


Cover  sprays  applied  on  1,'iay  5,  Jvne  10,  July  7,  and 
July  28  to  single  tree  plots  replicated  in  eight  blocks. 
Residue  studies  presented  in  Table  12,  IIos,  2,  3  and  4. 

From  Thiophos  3422,  a  wettable  powder  containing  25  per 
cent  parathion  supplied  by  the  Arnericaji  Cyajaamid  Company, 

From  Deenate  50*V,  a  wettable  pcvder  containin-g  50  per  cent 
DDT  supplied  by  the  S,  I  fluPont  de  Uemoiirs  &  Company, 

From  Gy-tol  '*507  a  v/ettable  pov/der  containing '  50  per  cent 
ditolyl  trichloroethane  supplied  by  the  Geigy  Company. 

An  average  of  data  from  five  trees. 
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Table  6,    Codling  moth  control,  Eartlett  pears.  Antelope  Valley,  1S48, 
A  comparison  of  DDT  and  parathion  wettable  powders  in  a  reduced  infestation. 


Toxicant 


Toxicant 
per  100 
gallons 


Entries 
per  100 
fruit  s 


Stings 
per  100 
fruits 


2/ 

1.  Parathion 


2  oz« 
8  oz. 


0.3 
0.1 


0.1 
0.1 


3/ 


Cover  sprays  applied  on  April  28,  Allay  2  6,  June  28  and  July  20  to  tv;o 
acre  plots. 

From  Thiophos  3422,  a  wettable  powder  containing  25  per  cent  parathion 
supplied  by  the  American  Cyanamid  Company, 

From  Gesarol  AK-60,  a  wettable  pov/der  containing  50  per  cent  DDT 
supplied  by  the  Geigy  Company,  Inc.    DN-111  was  added  at  the  rate  of 
3/4  pound  per  100  gallons  in  the  3rd  and  4th  cover  sprays. 
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Table  7.    Codling  moth,  Bartlett  pears.  Antelope  Valley,  1948, 
A  semi-coimnercial  trial  involving  reduction  in  number  of  cover  sprays. 


Composition  and  schedule 

of  applications^^ 

Toxicant 

Actual  DDT  per  100  gallons 
(Actual  DDT  per  acre) 

1st            2nd  3rd 

Entries 
npr  1 00 
fruits 

Stings 
fruits 

1. 

Iv'ay  5 

1  lb. 
(10  lbs.) 

June  8         July  2 

0.6 

0.2 

2. 

DDT 

1/2  lb. 
(5  lbs.) 

1/2  lb  

(5  lbs.) 

1.6 

0.2 

3, 

DDT 

1/2  lb. 
(5  lbs.) 

1/2  lb.        1/2  lb. 
(5  lbs.)      (5  lbs.) 

0.5 

0.3 

Blanket  sprays  consisting  of  3/4  pound  DN-111  and  l/3  pound  Colloidal 
Z-1  per  100  gallons  were  applied  on  July  2  and  July  21  for  Pacific  nite 
control  in  all  plots.     This  material  was  included  vdth  DDT  in  plot  3  on 
July  2. 

From  G-esarol  AK-50,  a  wettable  powder  containing  50  per  cent  DDT 
supplied  by  the  Geigy  Company,  Inc, 
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Table  9,    Clover  irdte,  Rome  Beauty  apples.  Oak  Glen,  1948, 
A  coraparison  among  acaricides.i/ 


Toxicant 


Composition  and  schedule  of  applications 
as  actual  toxicant  per  100  gallons 


No.  ^ 

mites-* 


per 

June  8         July  9         July  30       August  23  leaf 


4/ 

1.    DDT-'  8  oz»           8  oz.  8  oz,              8  oz, 

2#    DDT  8  oz,           8  oz.  8  oz.              8  oz. 

DCH  salt  of  DNOCHP^                          2.4  oz.  2.4  oz. 

3»    DDT  8  oz.           8  oz.  8  oz.              8  oz. 

di(p-chloraphenoxy)                           8  oz.  8  oz. 
methan€tH/ 

4,    DDT  8  oz.           8  oz.  8  oz.              8  oz. 

"lorol"  2-thiazolinyl                        3/8  pt.  3/8  pt. 
sulfidel/ 


8 
0 

10 


DDT^/ 
harvest 
residues 
p.p.m. 


.3 


.5 


5,  DDT 


di (p-chlorophenyl)g  / 
methyl  carbinol 


8  oz. 


8  oz. 
4  oz. 


8  oz. 
4  oz. 


8  oz. 


1.7 


Applied  to  eight  single  tree  plots  replicated  in  eight  blocks, 


2/ 


From  a  sample  of  fifty  leaves  taken  on  August  22. 


3/ 

— '   Figures  represent  an  average  of  three  analyses. 
4/ 

From  Dampo  "50",  a  wettable  powder  containing  50  per  cent  DDT  supplied  by  the 
Stauffer  Chemical  Company. 

5/ 

Prom  DH-111,  supplied  by  the  Dow  Chemical  Company. 

6/ 

From  Neotran,  a  wettable  powder  containing  40  per  cent  di(p-chlorophenoxy) 
methane  (K-1875)  supplied  by  the  Dow  Chemical  Company, 


2/ 


From  IN-4200,  an  emulsifiable  preparation  containing  75  per  cent  "lorol" 
2-thiazolinyl  sulfide  supplied  by  the  E.  I.du  Pont  de  Nemours  and  Company • 


8/ 

-*   From  Dimite,  an  emulsifiable  preparation  containing  25  per  cent  di(p-chloro- 
phenyl)  methyl  carbinol  supplied  by  the  Sherwin-Williajns  Company. 
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Table  10*    Pacific  mite,  Bartlett  pears.  Antelope  Valley,  1948 

A  comparison  of  acaricides 


Toxicant' 


Toxicant 
per  100 
gallons 


Llite  injury-^ 
average 
rating 


1.    DQE  salt  of  DNOC 


2.    bis  (p-chloropnenoxy)-^  methane 


5«  Parathion' 


4,    Tetraethyl  pyrophosphat 


2*4  oz. 

10 

8  oz« 

7 

2  oz* 

12 

l/lO  pt. 

15 

6/ 


Applied  as  third  cover  spray  on  July  18  in  addition  to  one  pound  of 
a  50  per  cent  DDT  wettable  powder,  and  on  August  10  as  a  special 
acaricide  spray. 

Injury  ratings  made  independently  by  -cwo  observers  as  follows:  0, 
none  to  light;  10,  light  medium;  20,  medium;  30,  heavy  medium;  40, 
severe;  50,  very  severe. 

From  DN-111  supplied  by  the  Dow  Chemical  Company, 

From  Neotran,  a  micronized  v/ettable  powder  containing  40  per  cent 
bis  (p-chlorophenoxy)  methane  (K-1875)  supplied  by  the  Dow  Chemical 
Company, 

From  Thiophos  3422,  a  wettable  powder  containing  25  per  cent  para- 
thion supplied  by  the  Atnerican  Cyanamid  Company,    Residue  data 
presented  5.n  table  12,  No,  5, 

From  flrrophos  90,  contains  20  per  cent  tetraethyl  pyrophosphate  and 
30  per  cent  other  related  organic  phosphates  supplied  by  the 
Stauffer  Chemical  Company, 
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Table  12»    Bartlett  pears.    A  surmnation  of  parathion  residue  studies,  1948, 


2/ 

Schecbtlt  Actual 
R»»          100  gals. 

p,p.m# 

Dates  of  surface, 
application      last  application 
Before  After 

Interval 

Mean 
temp. 
Days  in^. 

p«  p.m. 

after  interval 

Surface  Pulp 

Conventional  sprayer. 

single  gxm. 

!•            2  oz« 

7/14,  8/11 

.01 

.3 

7 

76° 

.08* 

2»            2  oz, 
2  oz* 

5/5,6/10,7/7 
5/5,6/10,7/7, 
7/28 

.01 
.03 

•5 
.7 

21 
33 

78 

.03^ 
.01 

3*            4  oz« 

4  oz. 

5/5,6/10,7/7 
5/5,6/10,7/7 
7/28 

•02 
.04 

.8 

1.1 

21 
33 

79^ 
78^ 

.04 

•02* 

0 

4«            8  oz» 

5/5,6/10,7/7 
5/5,6/10,7/7 
7/28 

.03 
.08 

2.6 
2.1 

21 
33 

79^ 
78^ 

.08 
.04* 

0* 

Conventional  sprayer. 

broom  guns. 

5«           2  oz* 

7/18,8/10 

.005 

.3 

7 
1 

76^ 

.06* 

Conventional  sprayer. 

fixed  nozzle  vertical  boom. 

6«            2  oz« 

4/28,5/26,6/28 
7/20 

.01 

.2 

17-11 

8l'*-76*'  .03- 
.02* 

0-0* 

Citrus  spray-duster  ' 

< 

7,            8  oz, 

(200  gal/acre) 

7/8 

7/8,8/4 

.03 

.2 
.3 

27 

22 

81^ 
75^ 

.03 
.005* 

Speed  sprayer 

8»            1  oz« 

7/13 

.1 

25 

81^ 

0 

0 

9«            2  oz. 

7/13 

.2 

25 

81^ 

.001 

0 

10*            4  6z« 

7/13 

.3 

25 

81^ 

.004 

0 

i/   All  residue  figures  are  an  average 

of  three  analyses. 

2/ 

A  wettable  powder  containing  25  pe 

r  cent  parathion 

supplied  by  the  American 

Cyan  amid  Company,  was  used  in  all  sprays. 
*  Harvest 
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Table  13,    Bartlett  pears  and  Rome  Beauty  apples, 

1/ 

parathion  residue  removal  studies,-^ 


No, 


Material 


Parathion  surface  residues  in  p.p.m, 
and  per  cent  removed 


Per  100  Approxi- 
gallons    mate  pH 


Series  #1 
Bartlett 
pears 

p,p,m«  % 


Series 
Bartlett 
pears 

p,p,m.  % 


Series  #5^ 
Green  Rome 
Beauty  apples 

p»p,m.  % 


1«»  No  treatment 
(unwashed) 


2*    Tri sodium 
phosphat 


3»  TrisodiuKi 
phosphate 
Santomerse  No, 


Greater 
8  lbs,  than  10 


Greater 
„/    8  lbs. /than  10 

1-^      2  02.^ 


.27 

.23 


-15 


.25      -  7 


.07 


.03  -57 


.04  -43 


.32 


.30       -  6 


.28  -12 


4.  Tri sodium 

phosphate 

5.  Tri sodium 

pho  sphate 
Santomerse  No.  1 


Greater 
16  lbs.  than  10 


Greater 
16  lbs.  than  10 

2  oz. 


.17  -37 


.21  -22 


.04  -43 


.03  -57 


.30       -  6 


.33 


6.  Sodium  tri- / 

phosphate-/  8  lbs. 

7.  Sodium  acid  pyro- 

phosphate.S'  8  lbs. 

8.  Sodium  acid  pyro- 

phosphate 4  lbs. 

Tetra  sodium  pyro- 
pho sphate-/  4  lbs. 

9.  Tetra  sodium 

pyrophosphate  4  lbs. 

10.    Tetra  sodium  pyro- 
phosphate 4  lbs. 
Santomerse  No.  1       2  oz. 


.23 
.20 


-15 


-26 


.21  -22 


.25      -  7 


.18  -33 


.03  -57 


.03  -57 


.03  -67 


.04  -43 


.04  -43 


.30       -  6 


,28  -12 


.25  -22 


.30       -  6 


11.    Tri sodium  phos- 
phate 3,q/ 


^  Greater 
8  lbs.  than  10 


Triton  X-lOa —        36  cc. 


.23  -15 


.03  -57 


.22  -31 


12.    Tetra  sodium 

pyrophosphate 


8  lbs.  10 


.22  -19 


.04  -43 


.24  -25 


Table  13.  Continued 
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2/ 

Parathion  surface  residues  in  p,p,m«— ' 

an^ yper  cent  rem^^d  ^, 

Series  #1         Series  Vr?^      Series  #3"^^ 
Per  100    Approxi-       Bartlett  Bartlett       Green  Rome 

No.       Material  gallons    mate  pE  pears  pears         Beauty  apples 

p.p.m.  %       p. p.m.      %       p. p.m.  % 

13.  Tetra  sodium 

pyrophosphate       8  lbs,        10  .28    .05      -29  .27  -16 

Santomerse  No.  1    2  oz. 

14.  Sodium  silicate^/  80  lbs.  than  10       .20      -26         .03      -57         .21  -34 


Temperature  of  wash  water  20*^  C,  wash  35  seconds,  rinse  25  seconds.  Ideal 
Fmiit  YJasher,  Model  Yf.K.A. 

2/ 

— '     An  average  of  tv/o  sjialyses  was  made  for  each  treatment. 

Fruits  of  this  series  specially  sprayed  with  4  ounces  actual  parathion  per 
100  gallons. 

4/ 

— '     Fruits  of  this  series  sprayed  with  2  ounces  of  actual  parathion  per  100 
gallons  on  July  18  and  August  10,  sampled  August  26. 

Fruits  of  this  series  were  sampled  after  fourth  cover  of  4  ounces  of  actual 
parathion  per  100  gallons, 

6/ 

— '     Supplied  by  the  A,  R,  Maas  C?j.emical  Company. 

1/ 

Supplied  by  the  Monsanto  Chemical  Company. 

8/ 

B.       Brand,  sodium  silicate,  Philadelphia  Quartz  Conpany. 


Llaximum  amount  without  excessive  foaming. 


10/ 

—     Supplied  by  the  Rohm  and  Haas  Company. 


-  30  - 

Table  14»    Rome  Beauty  apples,  parathion  residue  removal  studies. 


Parathion  surface  / 
Per  100    Approximate      residues  in  p.p.m.^ 
jVTo.  Material  gallons  pH  and  per  cent  removed 

p. p.m.  % 


1 

J>  • 

i'lO     t/i  cel.  WiieXi  1/     ^  UliVVcS.oilfc)U.  / 

1  HQ 

2, 
3. 

Tri sodium  phosphate 
Tetrasodium  pyrophosphate 

8 
3 

lbs. 
Ibs.-^ 

9 

.82 
1.12 

-  25 

4« 

Tetrasodium  pyrophosphate 
(through  washer  twice) 

3 

lbs. 

9 

1.03 

-  6 

5, 

Sodium  acid  pyrophosphate 

8 

lbs. 

4 

1.02 

-  6 

6. 

Sodium  acid  pyrophosphate 
Santomerse  No,  1 

8 
2 

lbs, 
oz. 

4 

.77 

-  29 

7, 

Sodium  acid  pyrophosphate 
Santomerse  Ho,  1 

(through  v/asher  tv/ice) 

8 
2 

lbs. 
oz. 

4 

.99 

-  9 

Temperature  of  wash  water  11*^  C,  v/ash  35  seconds,  rinse  20  seconds, 
B.A,D,D,  washer.  Bean  Cutler  Division,  Food  Machinery  Corporation, 


Each  figure  represents  an  average  of  three  analyses. 
Impractical  at  the  time  to  dissolve  more  in  water  at  11^  C. 
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COLOHAJX) 

J.  E.  Newton,  Colorado  Agricultural  Xxperiment  Station,  Faonla. 
Codling  Moth  and  Mite  Control  In  Colorado 

Codling  moth  and  mite  control  In  Colorado  consisted  of  two  projects 
as  in  19^7*     (l)  Control  on  pears  in  Mesa  County  and  (2)  Control  on  apples 
in  Delta  County. 

Control  on  pears  (M.  L.  Dllley  Orchard)  Clifton,  Colorado 

Eight  spray  treatments  replicated  four  times  on  plots  of  six  trees 
each.    All  harvest  and  drop  fruits  were  counted  and  scored  from  two  trees 
of  each  plot.    No  calyx  applications  were  made. 

A  dormant  application  of  lime  sulfur  to  the  entire  experimental 
orchard  reduced  the  "brown  or  clover  mite  (Bryo'bia  pratensi s)  to  the  point 
that  it  never  appeared  as  a  problem  during  the  season.    Ihis  also  controlled 
a  moderate  infestation  of  pear  leaf  "blister  mite  (Eriopheyes  -pyrl  Pgst.)  and 
Howard  or  Putnam  scale. 

A  two  spotted  spider  mite  (Tetraaariiua  spt?.)  has  usually  "been  a  prohlem 
on  pears  in  this  orchard  late  in  the  season.    It  "breeds  up  on  wild  morning 
glory  or  "bindweed  from  which  it  migrates  to  the  pear  trees  in  August  and 
September.    In  the  experimentad  plots  effective  control  was  o"btained  "by 
spraying  the  under  growth  with  parathlon  or  DN-111  as  miticides.  Bindweed 
80  sprayed  came  into  full  "bloom  whereas  those  plants  unsprayed  in  other 
portions  of  the  orchard  failed  to  "bloom  and  in  many  Instances  turned  "brown 
and  dried  up.    Following  this  drying  up  of  their  host  plants  the  mites 
migrated  to  the  nearest  pear  trees  in  large  num"bers. 

Codling  moth  control;  feble  1,  lists  the  treatments  and  materials 
used,  together  with  the  Means  and  Adjusted  Means  of  the  Seasons  fruit,  Wormy 
fruit  and  Adjusted  ranks.    Also  the  Mean  wormy  fruit  per  1000  pears  for  each 
treatment.    The  following  conclusions  are  self  evident: 

1.  Three  and  four  applications  of  DDT  equally  effective.  This 
is  in  agreement  with  the  results  of  19^7* 

2.  Two  cover  applications  of  DDT  significantly  inferior  to  three 
or  four  at  the  5  percent  level. 

3.  Parathlon  (25^)  2  l/2  o«.-100  combined  with  DDT  did  not  reduce 
or  improve  the  control. 

k,    your  and  three  applications  of  DDT  highly  superior  to  four 
applications  parathlon  at  1  lb. -100  dosage. 


5 


Four  and  three  applications  of  DDT  superior  to  four  applications 
Parathlon  at  2  lbs. -100  dosstge  but  not  significantly  so 
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6,  Two  cover  applications  of  Lead  arsenate-kerosene- 
soap  mixture  for  the  first  brood  followed  by  two 
cover  applications  Black  Leaf  155  with  summer  oil  - 
for  the  second  brood  was  the  most  ineffective  treat- 
ment tested* 

7.  Methoxychlor  (Methoxy  DDT)  was  not  as  effective  as 
DDT. 

Control  on  apples  (Thomas  J.  Bird  Orchard)  Paonia. 

The  experiment  consisted  of  twelve  treatments  replicated  6 
times  on  single  tree  randomized  plots.    All  tests  were  made  in 
a  Jonathon  orchard  of  well  pruned  trees  of  reasonably  uniform  size 
and  vigor.    The  size  and  spacing  of  the  trees  was  such  that  the 
drift  was  not  a  problem.    All  sprays  were  applied  with  a  conventional 
power  sprayer  using  600  to  700  pounds  pressure,  the  trees  being 
sprayed  from  the  inside  out  and  the  outside  in. 

No  dormant  or  delayed  dormant  sprays  had  been  applied.  Mildew 
which  is  often  serious  on  this  variety  did  not  develop*    Common  red 
spider  which  was  very  serious  in  some  orchards  of  the  vicinity  was 
not  numerous  enough  to  x-zarrant  taking  records.    The  season  started 
with  a  moderate  to  heavy  infestation  of  clover  mites.    Mite  injury 
was  quite  severe  under  those  treatments  which  gave  poorest  control. 
(See  Table  2  for  record  of  brown  or  clover  mite  eggs  in  the  calyx 
cups  at  harvest) 

Due  to  a  heavy  set  of  fruit  and  no  thinning  the  size  of  the 
fruit  was  below  normal  for  the  variety.    Table  No,  2      presents  the 
number  and  wormyness  of  all  windfall  and  harvest  fruit.    The  June 
drop  which  was  very  light  is  included.     It  is  felt  that  the  number 
of  worms  that  enter  with  a  treatment  is  a  more  valuable  measure  of 
effectiveness  than  the  percentage  of  wormy  fruit  alone.     With  less 
efficient  treatments, two,  three,  or  even  five  or  more  larvae  may 
enter  a  single  fruit »    An  analysis  of  covarience  was  made  of  the 
data.     Such  a  study  permits  a-'gusting  the  record  for  all  treatments 
to  a  uniform  crop  basis  thus  elmininating  a  very  important  vacLable. 
Systematic  examinations  of  the  foliage  and  fruit  of  each  plot  were 
made  to  determine  the  phytotoxic  effects  of  the  various  spray  com- 
binations. 

Woolly  apple  aphid  did  not  develope  in  any  of  the  plots  except 
on  an  occasional  twig  or  small  limb.    Woolly  apple  aphids  were  un- 
usually scarce  in  most  orchards  of  the  North  Fork  Valley  whether 
sprayed  with  DDT  or  not. 

Rosy  apple  aphids  continue  to  be  very  scarce  in  those  orchards 
which  were  sprayed  with  DDT  for  codling  moth  control  the  previous 
season. 

Codling  moth  control;  (Summary  for  apples) 


1.    DDT  was  the  most  effective  material  for  codling  moth 
control. 
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2.    Superiority  of  k  applications  of  DDT  over  3  applications 
highly  significant. 

2*    Superiority  of  5  applications  of  DDT  over  k  applica- 
tions indicated  but  not  found  significant. 

Two  applications  DDT  failed  so  completely  the  program 
was  abandoned. 

DDT  equally  effective  combined  with  DN-111,  Selocide, 
Sulfur  or  Parathion. 

6.    Neotran  significantly  reduced  effectiveness  of  DDT. 

7«  Four  applications  DDT  significantly  more  effecti^ 
than  four  applications  of  Parathion  (25%)  at  1  lb. 
or  2  lbs. -100  gals. 

8»    Two  applications  of  lead  arsenate  on  the  first  brood 
in  combination  with  kerosene-soap,  followed  by  two 
applications  of  Black  Leaf -155  with  summer  oil  for 
second  brood  control  allowed  M-  times  as  many  worms 
to  enter  as  h  applications  of  DDT. 

9«    Two  and  one-half  ounces  of  Parathion  (25^)  combined 
with  DDT  did  not  increase  codling  moth  control  or 
give  any  significant  control  of  the  clover  mite. 

10.  DN-111,  3A  lb.,  Selocide  1  qt.,  Parathion  1  and  2 
lbs.,  and  wettable  sulfur  6  lbs.  to  100  gallons, 
all  gave  effective  and  equal  control  of  the  clover 
mite. 

11.  The  lead  ar senate-Black  Leaf  155- summer  oil  treatment 
gave  significant  but  unsatisfactory  control  of  the 
clover  mite. 

12.  IN-^200  -  1  pt.  -  100  gals,  in  3  aDplications  gave 
little  clover  mite  control.    Severe  spray  injury 
resulted  to  fruit  and  foliage. 

13 •    Neotran-1  lb. -100  gals,  in  three  applications  gave 
little  clover  mite  control.    Apples  show  slightly 
discolored  blotches  and  are  shriveling  in  storage. 

Suggested  19^9  spray  program  for  the  control  of  codling  moth, 
clover  mite,  two  spotted  mite  and  mildew:  DDT  1  1/2  lbs.,  sulfur 
6  lbs. -100  gals,  four  applications;  in  problem  orchards  5  applications. 


Storage  and  fruit  quality;     Storage  and  fruit  quality  tests 
of  the  fruit  from  the  different  treatments  of  both  pears  and  apples 
are  being  conducted  as  a  cooperative  project  with  the  Chemistry 
Section  of  the  Colorado  Experiment  Station.    These  studies  will  be 
reported  at  a  later  date. 
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Key  to  TaTale  2:    DDT-l,l,-trichloro-2,2  "bis  (p-chlorophenyl)  ethane; 
SM-lll-Triethanolamine  salt  of  dinitro-o-cyclohes^rlphenol:  Selocide- 
Pota&si-aa-ammoniTam-seleno-sulfide:    Parathion-o, o-diathyl  o-p-nitropheioyl 
thiophosphfttej    Metho2ychlor-2, 2-1318  (p-metho3Qrph©n2rl)  1,1,1  trichloroethanei 
IN-^>200-AllQrl~2-thiazolinyl  sulfides*.    Heotran-Bis  (p-chlorophenosy)  ethane. 

DDT  was  reduced  to  1  pound  in  fifth  application  of  the  spray  treat- 
ment (No.  3);  Sulfur  was  reduced  from  g  to  6  pounds  in  last  tMO  applications; 
Parathion  25  percent  concentration;  IH-U2OO  used  in  first  and  third  applica- 
tions only:    Neotran  used  in  first  and  third  applications. 


D2LAWABE 

L.  A.  Stearns,  Delaware  Agricultural  Ibcperiment  Station,  Newark. 


Seasonal  Conditions  and  Codling  Moth  Abundance 

Observations  on  the  transformation  of  overwintered  larvae  in  each  of 
the  three  Delaware  counties  showed  5  percent  pupated  on  April  2;  64  percent, 
on  April  23;  and  9I  percent,  on  May  10»    Emergence  of  the  spring  brood  of 
moths  commenced  May  1  and  ended  June  21;  97  percent  of  emergence  occurred 
in  May  and  but  3  percent,  in  June.    The  first  moths  of  this  brood  were 
captured  in  bait  traps  on  May  10«    Iknergence  of  the  first  brood  of  moths 
commenced  July  I3  and  ended  August  ik;       percent  of  emergence  occtirred 
in  July  and  but  2  percent,  in  August, 

The  data  on  which  these  statements  are  based  were  collected  for  the 
purpose  of  accurate  timing  of  spray-service  recommendations.    The  apple 
program  included  both  lead  arsenate  and  DDT  in  several  covers,  (renerally, 
codling  moth  injury  was  negligible;  mite  infestation  varied  from  light  to 
heavy,  depending  on  growers'  efforts  to  check  it;  and  damage  by  red-banded 
leaf  roller,  at  its  worst,  was  recorded  as  moderate. 

No  experimented  spraying  for  codling  moth  control  was  done  in  19^8, 
Research  on  fruit  was  limited  to  extensive  testing  of  new  insecticides 
against  the  plum  curculio  on  peach. 


&SOEGIA 

R.  A.  Irvln,  Prult  Pest  and  Parasite  Laboratory,  Cornelia. 


!•    Seasonal  Conditions  and  Status  of  Codling  Moth  Infestations  During  19^8 

The  weather  was  moderate,  but  very  rainy  throughout  Ma,rch,  with  a 
killing  frost  occurring  on  March  29th  which  killed  cdmost  all  of  the  buds 
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and  blooms  on  the  trees  located  in  lov  places.    Trees  on  high  places  were 
damaged  only  sli^tly, 

« 

Bait  traps  were  put  out  at  two  locations  on  April  15th  and  the  first 
adult  codling  moth  was  found  on  April  39th. 

The  largest  numher  of  moths  was  taken  in  April  at  hoth  locations. 
The  number  of  moths  showed  a  steady  decrease,  in  August  only  one  moth  was 
caught  and  none  in  September.    Total  number  of  moths  caught  in  ten  bait 
traps  was  521. 

2.  Codling  Moth  Control  Sxperiments: 

Bight  sprays  were  applied  to  twenty  trees.    Spray  used  was  "Permate," 
a  Bu  Pont  fungicide  and  DBT,  50  percent  wettable.    Five  trees  were  used  for 
checks  and  were  sprayed  according  to  the  regular  schedule.    All  trees  were 
sprayed  at  about  two  week  intervals  starting  on  the  26th  of  March. 

3.  Results: 

Fruit  from  two  trees  out  of  each  plot  was  scored.    Total  was  10  trees 
checked. 

Total     Clean     Wormy    Stung       Percent  Free 
Fruit     Fruit      Fruit    Fruit  of  tforms 

12.217    15.^60     603       310  96.7 

^»    Distribution  of  Trichogramma  minumtum 

A  total  of  15t352.000  T.  minumtum  parasites  were  mailed  to  apple 
growers  in  21  counties  of  Georgia. 


ILLINOIS 

S.  C.  Chandler,  State  Natural  History  Survey  Division,  Carbondale. 

Orchard  Tests  with  DDT  for  the  Control  of  Codling  Moth  in  Illinois,  19^8 

Daring  the  three  seasons  previous  to  19^8,  a  study  of  the  value  of  a 
DDT  schedule  as  compaxed  with  owr  standard  lead  ar senate-nicotine  spray 
program  for  apples  was  conducted.    These  large  scale  experiments  using  un- 
replicated  blocks  in  eight  to  twelve  orchards  located  over  a  large  area  in 
central  and  southern  Illinois  showed  an  average  of  approximately  three 
times  as  many  picked  wormy  apples  at  harvest  for  the  three  year  period  in 
blocks  receiving  our  best  standard  schedules  as  in  those  in  which  DDT  had 
been  substituted  in  part  for  lead  arsenate  and  fixed  nicotine. 
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In  19Ug  the  ntimber  of  test  orchards  was  reduced  to  three,  one  in 

central  and  two  in  southern  Illinois.    In  all  three  the  comparison  was 
changed,  so  that  beginning  with  the  fifth  or  sixth  covers,  when  larval 
entrances  or  attempted  entrances  were  first  observed  in  any  appreciable 
numbers,  DDT  was  introduced  into  the  standard  schedule.    Up  to  this  time 
the  growers  themselves  could  not  detect  any  differences  "between  blocks. 
There  is  a  general  desire    among  growers  to  hold  off  the  use  of  DDT  as 
long  as  possible  to  eliminate  some  of  the  hasards  of  its  use  on  apples. 
Final  infestation  data  based  on  examinations  of  1,000  apples  at  harvest, 
300  in  tops  and  7^0  lower  parts,  are  shown  in  the  accompanying 

tables 


DDT  Throughout 

Standard  Early, 

DDT  Later 

Orchard 

Percent 

of  Apples 

Percent  of  Apples 

Ho. 

Wormy 

Stung 

Wormy 

Stung 

1 

0.0 

.6 

.6 

2.2 

2 

3-7 

2^.3 

^.7 

53.0 

3 

9.9 

17.9 

19.9 

21.7 

Average 

^.5 

IK3 

25.6 

This  shows  approximately  twice  as  many  wormy  and  stung  apples  in  the 
"delayed  DDT"  blocks  as  in  those  receiving  DDT  throughout  the  season. 


During  the  past  three  years'  tests  DDT-sprayed  blocks  have  shown 
poorer  foliage  and  frequently  poorer  finish  on  the  fruit  than  those  re- 
ceiving the  standard  lead  arsenate-DDT  schedules,  due  to  mite  and  oil-DDT 
injury.    In  this  year's  tests  there  was  less  difference  in  appearance  in- 
dicating that  omission  of  DDT  from  the  early  sprays  did  not  eliminate  the 
evils  of  DDT  in  proportion  to  the  number  of  applications  in  which  it  was 
used. 


INDIAHA 

(J.  Edward  Marshall,  Indiana  Agricultural  Experiment  Station,  Orleans. 

Seasonal  Conditions 

The  19^S  season  was  a  rather  moderate  one  in  central  Indiana  as  far 
as  the  temperature  is  concerned.    The  rainfall  sunounted  to  inches  between 

April  12  and  May  1.    It  was  2.91  inches  for  May,  2.S2  inches  for  Jinfe,  .. 
for  July,  2.9^  for  August,  and  3»23  foi*  September,    Apple  scab  wae  rather 
difficult  to  control,  cedar  apple  rust  was  less  prevalent  than  xsi 
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several  years,  "bitter  rot  failed  to  "become  a  factor  in  production,  the 
leaf  roller  did  not  cause  trouble,  aphids  did  not  become  a  problem,  aad 
spider  mites  built  up  to  populations  viiiich  barely  missed  presenting  a 
problem  of  controls  however,  no  infestation  in  the  cciaiiiercial  orchards  of 
this  vicinity  warranted  a  spray  for  control  this  year. 

Objective 

To  study  the  control  of  the  heaviest  codling  moth  infestations  pro- 
curable giving  particular  attention  to  the  minimum  number  of  DDT  sprays 
necessary  to  secure  commercial  control  thro"u^h  the  use  of  the  conventional 
type  of  spray  equipment  (such  as  is  used  in  Central  Indiana).  Consistently 
heavy  infestations  usually  involve  inflight  of  moths  from  without  the 
orchard  proper.    In  most  instances  the  usual  type  of  DDT  spray  program, 
if  it  is  effective  against  the  codling  moth  involves  spider  mites.  To 
prevent  populations  of  mites  of  sufficient  magnitude  to  necessitate  the 
application  of  one  or  more  miticidal  sprays,  was  also  a  primary  purpose  of 
the  study.    An  evaluation  of  the  effectiveness  of  well-timed  orchard  border 
or  spot  sprays  at  points  of  heavy  inflight  was  given  special  attention. 

The  Escperimental  Orchard 

This  orchard  contains  slightly  less  than  20  acres  of  mixed  young  and 
old  apple  trees.    It  carried  only  a  moderately  heavy  infestation  of  the 
codling  moth  through  the  winter  of  19^7  to  l^kS.     The  harvest  infestation 
in  19^7  was  about  I5  percent  wormy  fruit.    Approximately  7OO  used  baskets 
were  brought  in  from  another  orchard  during  the  late  fall  of  19^7* 
many  of  these  carried  25  to  30  overwintering  larvae.     The  baskets  were 
placed  in  a  shed  which  later  permitted  iinopposed  emergence  and  flight  back 
to  the  orchard.    After  scab  sprays  were  completed  a  two  DDT  schedule  was 
applied  to  the  entire  orchard  as  shown  in  Table  1.    In  addition  spot  and 
orchard  border  spraying  was  done  as  seemed  necessary.    To  determine  when 
and  where  extra  sprays  were  needed  careful  watch  was  kept  to  learn  at  what 
time  eggs  from  migrant  moths  were  beginning  to  hatch,  and  in  what  part  of 
the  orchard  most  of  this  was  taking  place.    Two  extra  sprays,  end.  these  of 
DDT,  were  applied  accordingly.    The  shed  in  which  the  baskets  were  put  is 
at  the  northwest  corner  of  the  planting  on  the  highest  ridge  in  the  orchard. 
The  heaviest  attack  occurred  on  the  three  rows  of  trees  along  the  west  side 
of  the  orchard,  and  east  from  the  shed  eight  rows  out  along  the  ridge. 

Table  1  of  the  spray  schedule  will  reveal  that  one  of  these  spot 
sprays  was  applied  ei^t  days  before  the  entire  orchard  was  sprayed  with 
DDT  the  first  time.     The  other  spot  spray  was  put  on  about  eight  days 
before  the  entire  orchard  was  sprayed  the  second  and  last  time  with  DDT. 
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Table  1  1948  APPLt  SPRAY  PKOGRiiM  jiAPLRIMLi^TiU^  ORCHAhD 


Date 

Spray 

Material  Used 

Type  of  Application 

April  26 

Calyx 

leaa  arsenate,  3#  liraej,  6^  wet- 
table  sulphur 

from  tower 
around  trees 

aay  3-4* 

7  day  (1st,  cover) 

2  2/3#  dry  lime  sulphur  &  5#  wet- 
table  sulphur  -  no  insecticide  put 
in  this  application 

all  around 

WIf.y  14 

14  day  spray 
(2nd.  cover) 

5#  lead  arsenate,  3#  lime,  2  2/3# 
dry  lime  sulphur,  4#  wettable  sul- 
phur 

all  around  trees 
from  tower 

aay  17-18 

14  day  spray 
(2nd«  cover  under) 

5#  lead  arsenate,  3^  lime,  2  2/3# 
dry  lime  sulphur,  4-#  wet.  sulphur 

under  trees 

June  1** 

1st.  DDT  (around 
packing  house,  out 
the  ridge  &  down  the 
west  border) 

2#  50  percent  wettable  DDT 

under  and  outside 
on  big  treea  ~  out- 
side only  on  young 
stuff 

June  8,9, 

1st.  DDT  (entire 
orchard) 

1  pt.  Black  Leaf  40,  Wyoming 
bentonite,  1  qt.  soy  bean  oil,  2^ 
60  percent  wettable  DDT 

outside  from  ground] 
outside. from  tower  i 
under  | 

June  50- 

July  l^iHHt- 

3rd,  DDT  (around 
packing  house,  out 
ridge,  down  west  bor- 
der) 

1#  60  percent  DDT 

around  from  ground 
and  from  tower 

July  8 
July  14-16, 
and  16 

End.  DDT 

(entire  orchard) 

1  pt.  Black  Leaf  40,  6}^  Vnyoming 
bentonite,  1  qt.  soy  bean  oil, 
1.16#  actual  DDT 

from  tower  July  8 
from  under  &  ground 
on  outside  July  14- 
15  and  16, 

*  Rather  serious  foliage  injury  from  high  winds. 

Emergence  of  moths  from  packing  house  unopposed  this  year. 
***  Worms  had  a  good  start  in  ^this  orchard.    Vve  are  possibly  past  the  peak  of  hatch 
and  definitely  past  peak  of  moth  flight. 
****  Between  broods  but  heavy  packing  house  emergence  continuing.    July  24  emergence 
of  codling  moth  adults  completed  in  packing  house  and  from  cool  locations. 

At  harvest  time  two  apples  from  each  bushel  were  taken  to  determine  the  infestation. 
From  examinations  of  these  it  was  determined  that  the  harvest  infestation  amountea  to 
6,83  worms  and  25,5  stings  per  100  apples.    The  number  of  stings  would  have  been  materially 
reduced  if  the  first  DDT  application  to  the  entire  orchard  had  not  been  delayed  until 
hatch  was  well  under  way.    However,  if  control  is  to  be  accomplished  usiiig  such  a  program, 
the  time  of  the  first  application  with  respect  to  egg  ho-tch  and  first  brood  moth  flight, 
must  be  decided  upon  rather  precisely.    This  schedule  applied,  ana  the  results  inaicate 
that  it  is  possible  to  control  the  codling  moth  with  two  well-appliea  DDT  sprays  if  the 
infestation  is  confined  to  the  orchard  proper,  but  that  more  sprays  will  be  necessary  if 
there  is  considerable  inflight. 

The  population  of  spider  mites  did  not  develOj,'  to  any  coii;,iil6rci.Die  !Ti^gnitun''=i  in  the 
two  DDT  spray  section  of  the  orchard  though  a  much  heavier  infestation  developed  on 
Turley  in  the  four  DDT  spray  area. 
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The  Thoma?  Orchard 

This  orchard  is  in  the  suburbs  of  Mitchell,  ana  around  it  are  scattered  many  apple 
trees  the  owners  of  v/hich  give  theiii  just  enough  care  to  produce  a  crop  of  wormy  apples. 
Thus  there  is  always  a  considerable  inflight  of  moths  from  the  outside  into  this  test 
planting.    The  1947  crop  was  light  ana  very  wormy.    The  orchard  is  52  trees  long  from  north 
to  south,  and  16  rows  wide  with  a  four  acre  plc^nting  of  otayman  winesap  cornering  up  on 
the  northeast.    Only  the  Stayman  block  of  trees  were  used  in  1948  so  that  all  the  over- 
wintering larvae  in  the  15  by  52  tree  block  emergea  and  flew  where  they  would.    In  addition 
ail  the  moths  produced  in  the  16  by  o2  uree  block  during  the  summer  migrated  freely  inas- 
much as  no  codling  moth  sprays  were  applied  to  the  light  crop  of  fruit  which  set  in  this 
area,    Apple  scab  was  well  controlled,  ana  the  fruit  hung  on  until  the  crop  was  ta^cen  by 
the  codling  moth. 

Two  rods  west  of  the  border  ana  at  the  middle  of  the  four  acre  block  of  Stayman 
stands  the  packing  house,  ajaa  10  rods  west  or  that  is  the  storage  (without  refriger- 
ation).   From  both  these  structures  thousands  of  moths  emerged  during  the  season  and 
flew  back  to  the  orchard.    The  last  emergence  from  the  overwintering  brood  in  the 
storage  was  noted  on  July  24, 

Table  2  gives  the  spray  schedule  of  insecticides  applied  to  ishis  four  acre  biocK  of 
Stayman  after  apple  scab  had  been  well  controlled.    A  division  of  this  small  orchard  into 
plots  was  for  the  purpose  of  studying  the  residue  retention  by  the  use  of  Armour' s 
sticker  rather  than  codling  moth  control.    The  block  carried  a  rather  uniformly  light 
crop  of  fruit,  but  it  was  divided  in  half  for  convenience  of  spraying.    The  sticker  plot 
(a)  consisted  of  the  west  half  nearest  the  packing  house  and  storage.    For  this  reason 
the  two  plots  are  not  comparable  with  respect  to  control  by  the  two  spray  combinations 
because  in  plot  A  the  codling  moth  attack  was  much  greater  as  the  result  of  ^he  inflight 
from  the  west.    Be  that  as  it  may  the  average  infestation  of  this  light  crop  in  both 
plots  was  about  16  worms  and  90  stings  per  100  apples. 

Table  2  1948  APPLii,  SPRAY  PROUKAM  -  THOMAS  OKCHARD 


All  sprays  preceeding  the  first  DDT  application  very  similar  to  those  put  on  at  the  Exp.  Orchard 


Date 

Spray 

Material  Dsed 

Type  of  Application 

April  27 

calyx 

1  gal.  liquid  lime  sulphur,  4#  wettable  sul- 
phur, 5#  lead  arsenate 

all  around  trees  from 
tower  and  ground 

May  10 

1st,  cover 

1  gal.  lime  sulphur,  4#  wettable  sulphur,  5# 
lead  arsenate,  3#  lime 

all  around  trees  from 
tower  and  ground 

jJune  11-12* 

1st.  DDT 

(Plot  A-12  oz,  actual  DDT,  lf#  Armour's  sticker 
(Plot  B-12  oz.  actual  DDT 

all  around  trees  from 
tower  and  under 

June  28,  29, 
and  SO 

2nd.  DDT 

(Plot  A-8  oz.  actual  DDT,  l^ff  Armour's  sticker 
(Plot  B-8  oz.  actual  DDT 

all  aroimd  trees  from 
tower  and  ground 

July  19 

3rd.  DDT 

(Plot  A-12  oz,  actual  DDT,  1^  Armour's  sticker 
(Plot  B-12  oz.  actual  DDT 

all  around  trees  from 
tower  and  gromd 

August  6 

4th  DDT 

(Plot  A-12  oz.  actual  DDT,  1^  Armour' s  sticker 
(Plot  B-IE  oz.  actual  DDT 

all  around  trees  from 
tower  and  ground 

•^Tremendous  number  of  entrances  made  between  one  and  four  days  before  this  application.  Moths 
coming  from  packing  house,  storage,  and  orchard  to  the  south  irest. 
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This  schedule  and  the  handicaps  of  light  crop,  constant  inflight  of  moths,  and  the 
fact  that  the  first  DDT  application  was  made  four  days  after  a  peaic  of  hatch  offers  proof 
that  no  matter  how  severe  the  infestation,  and  no  matter  how  far  the  season  has  aeveloped 
'  (providing  there  are  some  apples  left  unattached)  the  codling  moth  can  be  stopped  in  its 
I  tracks  with  no  more  than  four  thorough  DDT  applications.    It  also  indicates  that  in  areas 
!  where  there  is  a  constant  inflight  of  moths  a  two  DDT  spray  program  cannot  be  depended  upon. 

Spider  mite  (two  spot)  built  up  to  a  population  which  woula  warrant  counteractive 
sprays  in  the  part  of  this  orchard  given  four  DDT  sprays. 

Summary  and  Conclusions 

Through  this  experiment  a  number  of  summarizing  statements  may  be  made  which  state- 
ments would  seem  to  be  important  to  the  grower  looking  for  an  econoroical,  effective 
codling  moth  program  with  a  minimum  of  trouble  from  mites. 

1,  With  constant  inflight  into  the  orchard: 

A.  If  the  orchara  is  small  two  DDT  containing  sprays  after  scab  control  season 
is  past  will  not  insure  satisfactory  control  of  the  codling  moth, 

B,  If  the  orchard  is  fairly  large,  if  sufficient  attention  is  given  to  points 
of  inflight,  and  to  the  time  when  successful  entrances  by  the  larvae  are 
beginning  a  couple  of  extra  sprays  (well-timed  and  applied  to  areas  around 
packing  houses,  storages,  along  ridges  or  to  three  or  lour  border  rows  of 
the  orchard)  in  addition  to  two  over-all  sprays  of  DDT,  may  be  expected  to 
give  satisfactory  control. 

2.  If  the  infestation  is  confined  to  the  orchard; 

A.  Two  well-applied  and  well-timed  DDT  sprays  may  be  all  that  is  necessary. 

B.  In  some  years  and  under  some  conditions  an  application  of  oil  and  nicotine 
or  some  such  spray  may  be  necessary  about  the  first  of  September  or  at  the 
time  of  the  third  brood  hatch  of  codling  moth  and  before  cool  weather  slows 
development. 

5.  At  Mitchell  in  three  years  of  observation  two  DDT  applications  put  on  approxi;aately 
a  month  apart  have  not  resulted  in  a  population  of  spider  mites  which  warranted 
special  attention.    Therefore  when  special  spot  sprays  are  needed  to  control  inflight, 
or  when  the  orchard  is  small  enough  that  moths  flying  in  will  spread  over  the  entire 
planting  making  extra  sprays  necessary,  spider  mite  buila-up  might  be  averted  if  these 
extra  sprays  consisted  of  something  other  than  DDT. 
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KANSAS 

3.  L.  Sshbaugh,  Kansas  A^i cultural  Srperlment  Station,  Manhattan. 

Codling  Moth  Control  in  Kansas  During  19^ 
Introduction 

Studies  in  northeast  Kansas  since  1944  have  indicated  the  effective- 
ness of  DDT  as  a  codling  moth  insecticide.    Studies  since  1945  showed 
the  possibility  of  the  occurrence  of  the  two-spotted  mite  and  red-banded 
leaf roller  in  orchards  sprayed  with  DDT.    Additional  studies  of  DDT 
and  other  materials  for  codling  moth  control  were  made  in  northeast 
Kansas  in  1943  and  observations  made  on  mite  and  red-banded  leafroller 
damage  in  experimental  plots. 

Seasonal  Conditions  and  Codling  Moth  Abundance 

Warm  weather  dioring  the  early  spring  caused  codling  moth  emergence 
to  start  in  northeast  Kansas  by  May  5.    Most  of  the  first  brood 
emergence  was  completed  by  June  7.    A  large  number  of  eggs  hatched 
between  May  16  and  May  28.    Moths  producing  the  second  brood  larvae 
began  to  emerge  on  June  25.    Frequent  rains  during  July  and  August 
caused  interruptions  of  spray  schedules  and  loss  of  residue  resulting 
in  a  large  number  of  stung  fruits.    Moths  producing  the  third  brood 
larvae  started  to  emerge  on  August  5.    The  emergence  of  moths  of  this 
brood  continued  into  October. 

Codling  moth  control  was  good  in  most  orchards  receiving  the 
required  number  of  first,  second,  and  third  brood  ST^rays.    A  light 
apple  crop  combined  with  interrupted  spray  schedules  resulted  in 
more  wormy  and  stung  fruits  than  in  1947. 

1948  Tests 

The  combinations  of  insecticides  used  in  1948  are  indicated  in 
Table  1. 

The  experimental  work  for  fruit  insect  control  was  done  in  the 
Blair  experiment  orchard  at  Blair,  Kansas.     Two  single  tree  replicates 
randomized  in  10  rovrs  of  trees,  each  rovv  containing  10  trees,  were 
used  for  each  insecticide  or  combination  of  insecticide  tested.  The 
variety  of  aople  used  was  Jonathan.     Two  early  sulfur  ST)rays  were 
applied  for  apple  scab  control.    Lead  arsenate,  4  pounds  to  100 
gallons  of  water,  was  applied    uniformly  to  all  trees  in  all  plots  in 
the  calyx  spray  on  Maj^/L,  except  one  plot  in  vvhich  the  calyx  spray  was 
omitted  and  the  check  olot  7/hich  received  no  insecticide  sprays.  Four 
to  eight  spray  applications  were  made  to  the  trees  in  all  plots  except 
the  check  plot.     The  sprays,  timed  in  accordance  vvith  two  sets  of  codling 
moth  bait  traps  were  applied  as  follows:    First  cover,  May  14;  second 
cover,  May  21;  third  cover,  May  28;  fourth  cover,  June  8;  fifth  cover, 
July  2;  sixth  cover,  July  13;  seventh  cover,  July  28.    Because  of  an 
unavoidable  delay  the  eighth  cover  spray  was  not  a-pplied  until  August  18. 

Wormy,  stung,  and  clean  dropped  apples  v/ere  recorded  for  each 
tree  at  intervals  during  the  summer  to  September  11.    A  light  set  of 
fruit  made  necessary  the  recording  of  all  harvested  fruits  from  the 
trees . 
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Table  1.    Insecticides,  dosages,  and  schedules  used  in  control  tests 
in  pounds  per  100  gallons  of  spray  mixture. 


All  plots  except  the  check  and  one  plot  where  the  calyx  spray  was 
omitted  had  a  calyx  spray  of  4  pounds  of  lead  arsenate. 

I.  Check  plot  -  no  insecticide  treatment. 

sT    Lead  arsenate ,  4  lb. 7  Q  covers^       ~  """^  ""'^ 

ST    Lead  arsenate,  4  lb.  plus  "zinc 'sulfate,  4  oz.  plus  "summer ^oil  °* 
emulsion,  2  qts.,  oil  omitted  after  5th  cover .    8  covers. 

4.    Lead 'arsenate,  4  lbT'plur^/4  lb,.  »'DN  Dry  Mix  No.  1"  17' in  5th  and 

7th  cover  sprays.    8  C3vers.  

5".~  DDT, 2/  Ij  lbs,  in  ist,  Srd,  5th  ,and  7th  covers.  4  covers.  

6l    DDT,  li  lb.  in  Ist^Srd,  5th  and  7th  covers  plus  S  lb.  40  percent 
"Neotran"  ^  in  5th  and  7th  covers.    4  covers. 

t;    DDT,  if  lb.  in  1st,  Srd,  5th  aind  7th  covers  plus  i  lb.  "DN-lllt'iT" 
in  4th,  5th,  6th  and  7th  covers.  6  covers.  

"Ql    DDT,  li  lb.  in  1st,  Srd,  5th,  7th  covers  plus  5  oz.  "DN  Dry  Mix 

No.  1"  in  4th,  5th,  6th  and  7th  covers.    6  covers.  

DDT,  li  lb.  in  1st,  3rd,  5th,  7th  covers  plus  3/4  lb.  "DN  Dry  Mix 
No.l"  in  5th  and  7th  covers.    4  covers.  

To,  DDT,  1^  lb.  in  1st,  3rd,  5th,  7th  covers  plus  "Parathion"  5/  |  lb. 
in  4th,  5th,  6th  and  7th  covers,    6  covers.  " 

II.  wRhothane  WP.50w,  6/  3/4  lb.  plus  "CR~1639",  7/  iFpints.  7  covers. 

12l  DDT,  li  lb.  in  1st,  3rd,  5th,  7th  covers  plus  "IN-4200",8/  ^  pint 
 in  4th,  5th,  6th  and  7th  covers.    6  covers.  

13*1    BHC  (Isotox),  g/2  lb.  in  ist  and  2nd  covers;  DDT  (Persisto) ,  10/ 
 r|  lb.  in  3rd,  5th,  and  7th  covers.  5  covers.   

14.  No  calyx  spray J    Lead  arsenate,  4  lb.  plus  zinc  sulfates  4  oz.  in 
ist-  and  2nd  covers |    DDT,  Ij  lb.  in  3rd,  5th,  and  7th  covers 

 plus  3/4  lb.  "DN  Dry  Mix  No.  1"  in  5th  and  7th  covers.     5  covers. 

15.  "Black  Leaf  155",  11/3  lb.  in  1st  and  2nd  covers;  "B.L  155",  2  lb. 
 plus  2  qts.  summer  oil  in  thfe  3rd  throi^gh  8th  covers.    8  covers. 

161     "Black  Leaf  155-DDTn,  lg/3  lb.  in  1st  and  2nd  covers;  "B.L.  155- 

DDT",  2  lb.  plus  2  qts.  summer  oil,  grd  through  8th  covers.  3  covers 
17,     "Miticidal  DDT",  13/  5  lb.,  7  covers. 


1/  A  concentrated  dinitro  compound  (Dow  Chemical  Co.) 
2/  Deenate-50-W  (E.  I  Du  Pont  de  Nemours  &  Co.,  Inc.) 
3/     Bis (p-chlorophenoxy) methane  (Dow  Chemical  Co.) 

1/     A  derivative  of  dinitro  ortho  cycloheyl^Jhenol  (Dow  Chemical  Co.) 
5/    Twenty-five  percent  diethyl  p-nitrophenyl  thiophosphate (American 
Cyanamid  Co.) 

6/     Fifty  percent  dichloro-diphenyl-dichloroethane  (Rohm  &  Haas  Co.) 
7/      A  dinitro  compound  (Rohm  &  Haas  Co.) 

8/     An  emulsifiable  "Lorol"  -2-  thiazolinyl  sulfide  solution  (  E,  I. 

Du  Pont  de  Nemours  &  Co.,  Inc.) 
9/      California  Spray  Chemical  Corp.. 
10/    California  Spray  Chemical  Corp.. 
11/    A  fixed  nicotine  (Tobacco  By-Products  Corp.) 

12/    Seven  percent  of  100  percent  soluble  nicotine  plus  17  percent  DDT 

(Tobacco  By-Products  Corp.) 
13/    DDT  plus  hydroxy  pentamethyl  flavan  (E.  I.  Du  Pont  de  Nemours  & 

Co.,  Inc.) 
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Results 

Data  for  the  various  insecticide  tests  for  the  control  of  codling 
moth  in  the  Blair  experiment  orchard  at  Blair,  Kansas  are  recorded  in 
Tahle  2. 
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Discussion 

Stven  of  the  seventeen  insecticide  com'binationB  in  control  plots 
(Ta"ble  2)  gave  excellent  codling  aoth  control  with  90,12  to  3$. OS  percent 
clean  fmit  per  plot  for  the  entire  season.    A  check  plot  received  no  in- 
secticide sprays  suid  restilted  in  8,2^  percent  clean  fruit. 

Four  and  five  DDT  com"bination  sprays  as  applied  under  conditions  of  the 
tests  do  not  satisfactorily  control  codling  moth  under  northeast  Kansas  con- 
ditions. 

Spray  injury  to  leaves  was  apparent  in  the  Bhothane  plus  CE-1639  plot, 
in  the  Black  Leaf  155-^^^  plus  sumner  oil  emulsion  plot,  and  the  DDT  plus 
IH-^200  plot  as  early  as  July  I5.    The  injury  in  the  Bhothane  plus  CE-I639 
plot  was  caused  "by  too  high  a  dosage  of  Cl^l639  while  the  injury  in  the 
Black  Leaf  155-^^  plus  summer  oil  plot  was  caused  "by  the  DDT-oil  combina- 
tion.   Busset  injury  to  the  fruit  in  the  plot  sprayed  with  DDT  plus  IE-^200 
was  first  found  in  July.    By  the  time  the  fruit  was  harvested  on  September  1^, 
every  apple  on  the  trees  in  the  plot  was  covered  from  30  percent  to  100  per- 
cent with  russet.    Busset  was  not  found  on  any  of  the  apples  in  any  of  the 
other  sixteen  treatments. 

The  overwintering  population  of  two-spotted  mites  in  all  test  plots  wag 
large  and  these  mites,  aided  by  warm,  dry  weather  in  Hay  and  June  increased 
rapidly  in  numbers.    A  serious  outbreak  of  two-spotted  mites  was  expected. 
However,  frequent  rainfall  and  cool  nights  during  the  summer  following  June  I5 
aided  in  the  control  of  the  mites  so  that  control  measures  were  unnecessary  in 
orchards. 

Damage  by  larvae  of  the  red-banded  leaf  roller  to  the  leaves  or  fruit 
did  not  occur  in  any  of  the  test  plots. 


KASSACEUSSTTS 

A.  I.  Bourne,  Massachusetts  Agricultural  Experiment  Station,  Amherst. 

Bxperiments  for  Control  of  Codling  Moth  and  Bed  Mite 
in  Massachusetts.  IQ^S 

This  summarizes  tests  in  a  block  of  the  Szperiment  Station  orchard 
containing  the  two  varieties,  Mcintosh  axid  Baldwin,  in  which  a  leetd  arsenate 
schedule  was  followed  throu^out  the  season,  with  a  combination  of  Jermate 
1/2  pound  and  micronized  sulfur  3  pounds  as  the  fungicide. 

The  standard  schedule  of  applications  recommended  for  apples  in  this  State 
was  followed,  including  two  preblossoa  sprays,  calyx,  and  five  cover  sprays. 
For  the  first  time  the  application,  previously  designated  "Emergency  A"  inter- 
posed between  the  second  and  third  cover  sprays,  timed  especially  for  codling 
moth  control,  was  incorporated  in  the  regular  State  schedule  and  became  the 
official  third  cover  scheduled  normadly  to  be  applied  about  June  20.  Lead 
arsenate  was  used  in  the  pink  and  fourth  cover  sprays  at  3  pounds;  in  the 
calyx,  first,  second  and  third  cover  sprays  at  h  pounds;  and  at  2  pounds  per 
100  gallons  in  the  fifth  cover  (for  maggot  control). 
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Mcintosh  at  harvest  showed  92%  frait  free  from  insect 
or  disease  blemishes,  1  to  1^%  scarred  by  curculio;  1^  to 
3%  damaged  by  codling  moth;  and  2  to  3  %  by  apple  scab. 
Red  Bug  scarred  2%  of  the  fruit. 

In  pfliots  where  Parathion  (at  12  oz,  of  25%  w.p,)  was 
applied  in  the  Pink  spray,  fruit  showed  2,8%  injury  by 
Red  Bug.      When  this  material  was  applied  in  the  Calyx, 
the  amount  of  damage  was  reduced  to  a  trace  (6  apples  in 
1800). 

Fruit  from  unsprayed  check  trees  in  the  same  block 
showed  34%  in^ur^  by  curculio,  66%  by  codling  moth,  40%  by 
apple  scab,  and  6%  scarring  by  red  bug. 

In  the  portion  of  the  orchard  where  Parathion  was 
applied,  no  appreciable  infestation  of  either  apple  aphids 
or  leaf  hoppers  developed  during  the  season. 

Red  Mite 

No  dormant  treatment  was  applied  in  this  orchard. 
Between  the  Pink  and  Calyx  sprays  a  moderate  infestation  of 
red  mite  developed.      On  May  19  between  the  Pink  and  Calyx 
sprays,  examination  showed  that  in  the  plot  in  which 
Parathion  was  included  in  the  Pink  application,  one 
specimen  of  red  mite  was  found  on  25  spur  clusters.  Many 
basal  leaves  showed  dead  and  shriveled  mites  and  a  few  dead 
aphids.      No  living  aphids  were  found  on  those  trees. 
In  the  remainder  of  the  orchard,  red  mites  were  found  at  the 
rate  of  ll6l  for  25  spur  clusters.      A  few  eggs  also  were 
found.      A  moderate  infestation  of  aphids  had  also  developed. 

Each  succeeding  application  of  Parathion  (Calyx, 
1st  and  2nd  Cover)  reduced  red  mite  to  a  very  low  level, 
although  in  every  plot  except  where  Parathion  was  used  in 
the  Pink,  a  moderate  number  of  eggs  could  be  found. 

Hot  dry  weather  daring  the  summer  apparently 
favored  mite  development  and  by  late  July  foliage  in 
parts  of  the  orchard  began  to  show  considerable  bronzing. 

Counts  made  July  22  showed  4463  mites  on  50  leaves 
in  that  section  where  no  miticide  had  been  used.  Serious 
bronzing  was  present  here.      Where  Parathion  was  applied  in 
Pink  spray  only,  counts  showed  108  mites  per  50  leaves  and 
no  bronzing.      In  the  section  where  Parathion  was  first  used 
in  Calyx  and  none  thereafter,  6185  mites  per  50  leaves  were 
found  (the  foliage  was  also  seriously  bronzed).  Where 
Parathion  was  applied  in  Calyx  and  1st  or  2nd  covers,  mite 
"infestation  was  240  per  50  leaves,  and  no  bronzing  was  noted. 

Apparently  the  timing  was  a  determining  factor. 
Parathion  in  the  Pink  evidently  eliminated  the  mites  after 
the  overwintering  eggs  had  hatched  and  before  mites  had 
matured  and  deposited  eggs  for  later  broods.  Parathion 
showed  little  if  any  effect  upon  eggs  and  its  period  of 
effectiveness  apparently  was  not  long  enough  to  kill  many 
young  mites  from  eggs  present  at  the  time  of  application. 
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MICHIGAN 

H.  L.  King  and  Bay  Hutson>  Michigan  State  College,  East  Lansing. 
19^8  Work  on  the  Control  of  Codling  Moth  and  ABSociated  Pests 


In  the  Pedmer  Orchard  at  Leslie,  Michigsui,  a  randomized  "block  lay- 
out, using  23  single-tree  replicates  for  each  of  five  treatments,  ims  set 
up.    It  included  Cortland,  Snow  and  Jonathan  varieties.    Standard  treatments 
of  lead  arsenate  and  wettahle  sulfur  were  applied  "by  the  owner  of  the  orchard 
during  the  pre-hloom  and  calyx  period.    Beginning  with  the  first  cover  and 
continuing  through  the  fifth,  experimental  sprays  of  lead  arsenate,  DDf 
and  parathion  were  applied.    The  five  cover  sprays  were  started  on  June  2, 
June  ik,  June  2^,  July  6  gmd  July  29.    In  the  first  three  cover  sprays, 
six  pounds  of  wettahle  sulfur  were  added  to  each  application,  including 
the  check.    No  fungicide  was  used  in  the  last  two  applications.  Maximum 
temperatures  on  the  dates  of  application  ranged  from  60  to  S7  degrees  f . 
Relative  humidity  at  1:30  p.a.  on  the  dates  of  application  ranged  from  3^ 
to  90  percent.    All  treatments  were  applied  irith  standard  orchard  equip- 
ment and  all  spraying  was  done  from  the  ground. 

At  harvest  time  the  yield  of  each  tree  was  recorded  and  100  apples 
from  each  tree  were  scored  for  insect  injury.    Treatments  and  results,  in 
terms  of  percent  of  apples  entered  "by  codling  moth  larvae,  are  tabulated 
"below.    Sach  figure  represents  the  average  of  23  single  tree  plots. 


Percent  of  i^ples 


Treatment  Entered  "by  Codling 
  Moth  Larvael/ 

2.5  Ih,  of  25/^  parathion  0.0 

1  Ih.  of  255^  parathion  O.5 
3  Ih.  lead  arsenate,  1  lb.  zinc  sulfate,  k  lb,  lime  1.0 

2  lb.  50^  DDT  Q.k 
Check  1.1 


1/  At  odds  of  19  to  1,  the  significsuit  difference  between  treatments  is  0.5 
percent. 

♦ 

The  following  items  were  reported  at  the  I9U8  meeting  of  the  American 
Association  of  Sconomic  Sitomologi st s  at  lew  York  City. 


1.  Farathion  and  lead  arsenate,  at  the  concentrations  mentioned 
a'boves  gave  good  control  of  red- "banded  leaf  roller.    DDT  was 
less  effective,  but  significantly  "better  than  the  check  treat- 
ment. 

2.  Parathion,  at  2  l/2  pounds,  caused  some  fruit  suid  foliage  injuiy 
on  practically  every  tree.    At  1  pound,  it  caused  only  occasional 
slight  injury.    Poliage  injury  was  characterized  hy  the  appear- 
ance of  wilted,  "burned  and  curled  terminals  after  the  third  cover 
spray.    Pruit  injury,  which  appeared  after  the  fifth  cover,  was 
characterized  "by  the  spotting  of  Cortlands  and  Snows  and  the 
russeting  of  Jonathans. 

3.  Chemical  analyses,  made  "by  mem"bers  of  the  Section  of  Agricultural 
Chemistry,  indicated  that  the  parathion  residue  on  fruits  dropped 
to  0,5  p. p.m.  within  25  days  after  the  last  cover  spray.  At 
harvest  time  (66  days  after  the  last  cover)  no  parathion  could  "be 
found  on  the  fruit. 


MISSOtlHI 

Lee  Jenkins,  Curtis  ¥.  Wingo  and  Wilbur  E.  Emis,  Missouri 
Agricultural  Sxperiaent  Station,  Coluabia. 

19^g  Eesults  on  Codling  Moth  and  Other  Orchard  Insects  and  Mites 


The  mjmber  of  plats  for  codling  moth  control  was  reduced  in  1948 
due  to  the  fact  that  DDT  has  been  giving  excellent  control  of  codling 
moths • 

More  attention  was  given  to  the  European  red  mite,  two  spotted 
mite,  red  banded  leaf  roller  and  Forbes  scale. 

Experimental  plats  at  the  Gardner  Orchard,  McBaine,  Missouri,  were 
sprayed  as  indicated  in  the  following  report. 

All  plats  were  sprayed  the  same  through  the  first  cover.  Lead  ar- 
senate plus  fungicide  in  the  first  cover  at  the  rate  of  3  lbs«  lead  per 
100  gallons. 

Plat  1  —  Second  cover,  Z  lbs.  50^  DDT  plus  4  lbs.  Mike  sulfur. 
Third,  fourth,  fifth  and  sixth  covers,  Z  lbs.  50^  wettable  DDT.  Seventh 
cover,  2  lbs.  50^  DDT  plus  1  quart  summer  oil.    Eighth  and  ninth  covers, 
2  lbs.  bO%  DDT  plus  1  lb.  bentonite  plus  1  quart  of  summer  oil. 

Plat  Z  —  Second  cover,  Z  lbs.  50^  Methcxychlor  plus  4  lbs.  Mike 
sulfur.    Third  cover  through  ninth  covers,  ?.  lbs.  50^  Methoxychlor. 

Plat  5  —  Same  as  Plat  Z  except  l/Z  lb.  Z%  Parathion  added  in 
seventh  and  ninth  covers. 

Plat  4  —  Second  cover,  4  lbs.  lead  arsenate  plus  4  lbs.  Mike  sulfur 
and  3  lbs.  brown  sugar.    Third  through  the  eighth  covers,  5  lbs.  lead 
arsenate,  3  lbs.  brofm  sugar  and  1  lb*  of  Safe-N-Lead.    Ninth  cover,  Z 
lb So  of  bO%  DDT  plus  Z  lbs.  of  C800. 

Plat  5  —  Second  cover,  Z  lbs.  50^  DDT  plus  4  lbs.  Mike  sulfur. 
Third  through  the  ninth  covers,  Z  lbs.  50^  DDT. 

Plat  6  —  Same  as  Plat  5  except  l/Z  lb.  of  25^  Parathion  added  to 
the  last  three  covers. 

Plat  7  —  Second  cover,  l-l/S  lbs.  25^  parathion  plus  4  lbs.  Jiike 
sulfur.    Third  through  the  ninth  covers,  l-l/S  lbs.  25^  Parathion. 
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RESULTS  AT  THE  OAHDNER  ORCKAnD  ON  CODLING  MOTH  CONTROL 


Plat  No. 


Number  of 
Apples  Checked 


%  Wormy 


%  Stung 


%  Clean 


1 

750 

•8^ 

l.ljg 

98.1^ 

z 

750 

.5^ 

0 

99.5^ 

5 

750 

.% 

99.4^ 

4 

750 

20.0^ 

71.5^ 

5 

750 

.6^ 

.4^ 

99.05g 

6 

750 

0 

0 

lOOjg 

7 

750 

.15^ 

.13^ 

99.7^ 

There  was  a  noticeable  increase  in  russet  and  some  spotting  of  the 
fruit  due  to  the  heavy  schedule  of  Parathion  in  Plat  7.    Apparently  some 
of  the  injury  was  caused  by  the  last  few  applications. 

Ihen  Parathion  was  used  at  the  rate  of  l/2  lb»  of        wet  table  pow^ 
der  in  100  gallons  in  the  three  last  covers  it  did  not  cause  any  injury 
to  the  fruit  or  foliage* 


The  addition  of  one  quart  of  summer  oil  to  the  last  three  cover 
sprays  of  DDT  in  Plat  1  caused  considerable  spotting  of  the  fruit  re- 
SQubling  oil  injury*. 

The  combination  of  lead  arsenate  and  brown  sugar  in  Plat  4  caused 
severe  injury  to  the  foliage* 


MITES 


Several  materials  were  tested  for  the  control  of  the  two  spotted 
mite  and  the  European  red  mite* 

Among  those  tested  were  C800,  IN4200,  DNlll  and  Parathion* 

C800,  IN4200,  Parathion  and  DNlll  all  gave  good  control  of  mites. 
However  there  was  severe  russeting  of  the  fruit  of  golden  delicious 
■9*iere  one  application  of  2  lbs.  of  C800  per  100  gallons  was  made  on 


July  first*  There  was  very  little  difference  between  the  control  from 
the  use  of  DNUL  at  1-1/4  lbs.  as  compared  to  \/Z  lb.  of  Parathion. 


RM)  LEAF  ROLLER 

Lead  arsenate  in  the  early  sprays  starting  in  the  calyx  at  5  lbs. 
per  100  gallons  and  continuing  through  the  thiixl  cover  gave  fair  control 
of  the  red  banded  leaf  roller.    Most  of  the  damage  was  done  to  Missouri 
apples  after  mid  Septonber.    Leaf  roller  larvae  were  present  on  apples 
in  the  orchard  tiH  mid  November. 


SCALE 

now 

Forbes  scale  is/the  most  important  of  the  scales  in  Missouri  apple 
orchards.    It  can  be  found  in  practically  every  orchard  where  DDT  has 
been  used. 

Parathion,  2-1/4  lbs.  of  the  25^  powder  in  100  gallons ^was  applied 
to  a  heavy  infestation  of  Forbes  scale  on  August  11.    Counts  on  August 
26  indicated  85^  kill. 

One  per  cent  summer  oil  applied  the  same  date  as  the  Pai^thion  gave 
a  count  of  87^  kill  on  Forbes  scale. 
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New  Jersey 

B»  ?•  Driggers  and  L.  G»  Merrill,  Jr.,  New  Jersey  Agricultural  Experiment 
Station,  New  Brunswick,  J» 

Codling  Moth,  European  Red  Mite  and  Red-Banded  Leaf roller  on  Apples 

Since  the  general  use  of  DDT  for  codling  moth  control  has  come  about  in 
apple  orchards  of  central  and  southern  Ne"w  Jersey,,  this  insect  has  been  greatly 
reduced  in  population*    it  is  getting  difficult  to  locate  a  heavily  infested 
orchard  where  one  can  hand  for  larvae  for  maintaining  cages,  etc.    European  red 
mite  has  become  the  primary  problem  in  orchards  sprayed  with  DDT  and,  for  the 
first  time^  red-banded  leafroller  has  come  into  the  picture  as  a  pest  to  be 
reckoned  with* 

Red-banded  leafroller  built  up  to  damaging  numbers  in  several  orchards 
in  central  and  southern  Nevi  Jersey  in  194S»    An  extensive  survey  showed  that  those 
orchards  where  leafroller  became  a  problem  during  July,  August  and  September  were 
orchards  where  the  use  of  lead  arsenate  had  been  cut  down  to  one  or  two  sprays 
(petal  fall  and  first  cover)*    Where  lead  arsenate  was  included  in  4  or  more 
sprays  as  recommended,  leafroller  was  not  a  serious  problem. 

Apple  spraying  experiments  in  1948  were  confined  to  testing  promising 
mite  control  materials  and  red-banded  leafroller  control, 

European  Red  Mite  Control  on  Delicious  Apples  Following  DDT  Sprays  for 

Codling  Moth  Control 

Samples  of  most  of  the  promising  insecticide  formulations  designed  for 
mite  control  during  the  growing  season  were  assembled  at  Glassboro*    It  was  planned 
to  compare  these  with  DN-111,  a  more  or  less  standard  material  for  the  control  of 
growing  season  infestations  of  mites  on  apples,    A  block  of  Red  Delicious  in  the 
orchard  of  Ralph  Alecouch  at  Glassboro  was  selected.    This  orchard  was  sprayed  for 
codling  moth  during  May  and  June  with  lead  arsenate  and  DDT*    It  was  planned  to 
wait  until  the  mites  had  built  up  to  a  point  Just  short  of  bronzing,  then  go  in  with 
the  various  materials  and  see  if  the  mites  could  be  brought  under  control  and  which 
materials,  if  any,  showed  residual  action.    This  would  represent  what  the  average 
fruit  grower  would  do — wait  until  mite  populations  were  high  before  spraying.  Fen 
growers  are  inclined  to  add  a  mite  control  material  in  every  spray  more  or  leas  as 
insurance  to  keep  mites  down* 

Single  tree  plots  were  used  replicated  three  times,    The  tprayf  were  applied 
with  a  single  nozzle  gun,  the  trees  being  sprayed  from  the  ground  underneath  and 
outside.    On  July  7th  a  check  of  the  mite  population  showed  from  20  to  60  mites  per 
leaf  with  numerous  eggs  and  small  nymphs.    On  July  8th  nine  plot  treatments  were 
applied.    An  unsp rayed  check  plot  of  three  trees  was  included  in  the  plot  set-up. 

To  determine  the  results  of  the  spray  treatments,  counts  of  live  mites 
on  leaves  were  made  1,  6,  12  and  19  days  after  treatment,    A  headpiece  magnifier 
(5X)  was  used  and  only  the  adult  mites  and  larger  nymphs  were  recorded.    The  magni- 
fication used  was  not  great  enough  to  see  the  eggs  and  recently  hatched  nymphs. 
In  making  the  counts  5  leaves  iwere  picked  at  random  from  each  tree  and  the  live 
mites  recorded.    Since  there  were  3  trees  in  each  treatment  this  gave  15  leaves 
examined  per  treatment.    Two  investigators  made  independent  counts,  thus  30  leaves 
were  examined  for  each  treatment  at  the  intervals  indicated  following  the  spray  ap- 
plications.   The  results  obtained  from  these  experiments  are  set  forth  in  table  1, 
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IPable.l.    European  red  mite  control  on  Ked  Delicious  trees  receiving 
various  mite  control  materials,    Treatinents  applied  July  8th. 


i'lot  Number  Mites  per  100  Leaves  onT 


No. 

Tr ea  tmer  t* 

July  9 

July  \.L 

July  20 

July  2' 

1 

I^-L200  1  Dint 

92 

387 

1076 

2693 

2 

DKr-m  1-1 A  pounds 

Parathion  (25^  wet table)  1  pound 

33 

73 

667 

2264 

3 

6 

3 

297 

2020 

4 

S.W.Dimite,  1  pint 
Hexicide  1/2  pint 

6 

3 

1178 

1650 

5 

0 

600 

2168 

1577 

6 

Neotran  2-1/2  pounds 

100 

33 

1237 

2627 

7 

G.C.  ?5^923    1  pint 

87 

178 

1458 

3749 

8 

C.C.  #876    2  lbs. 

48 

24 

1112 

2706 

9 

C.  &  C.  #2    1  quart 

64 

172 

1782 

3313 

10 

Check  (no  treatment) 

710 

1277 

3500 

/♦098 

*Amount"B  per  100  gallons  "water* 


The  data  in  table  1  show  that  all  of  the  mite  control  materials  reduced 
the  mite  population  dov^n  to  one  or  two  mites  or  less  per  leaf  the  day  after  the 
sprays  -were  applied.    After  six  days  the  Hexicide,  IM-4200,  General  Chemical  #923 
and  Carbide  and  Carbon  #2  all  showed  an  upsurge  in  mite  populations  indicating  little 
■»gg  killing  or  residual  action*    The  formoLation  of  Parathion,  Dimite,  Neotran, 
Oeneral  Chemical  #876  and  DN-11  "were  still  lovs  on  mite  populations  indicating  some 
residual  action  or  egg  ki3JLing  or  both.    By  July  20,  tvfelve  days  after  the  spray 
treatments  were  applied,  mite  populations  were  building  up  on  all  treatments  with 
the  Parathion  formulation  showing  the  lowest  mite  count  per  leaf,    nineteen  days 
after  treatments  were  applied  all  plots  showed  mite  populations  build  up  to  a 
point  where  additional  spraying  would  have  been  necessary. 

The  conclusion  to  be  drawn  from  these  e^qjeriments  is  that  no]#of  the 
materials  tested  was  capable  of  cleaning  up  a  heavy  summer  infestation  of  European 
red  mite  and  holding  the  mites  for  the  remainder  of  the  season  with  only  one  spray 
application.    It  should  be  pointed  out,  however,  that  with  the  single  tree  plot 
set-up  there  is  a  possibility  of  reinfestation  froia  unsprayed  check  plots  or  from 
poor  control  treatments.    On  a  whole^rchard  or  large  block  treatments  some  of 
the  materials  may  have  held  up  longer  than  they  did  in  these  experiments. 

Control  of  Red-Banded  Leafroller  on  Apples 

During  the  first  weeK  in  July  a  series  of  plots  were  set  up  in  a  block 
of  Peed  Delicious  in  the  orchard  of  Mr.  Ralph  Mecouch  to  stucfy  the  control  of  European 
red  mite  which  had  built  up  following  a  DDT  schedule.    Ten  different  materials  were 
used  on  a  one-tree  plot  set-up  replicated  three  times.    An  untreated  check  was  in- 
cluded.   The  plots  were  sprayed  once  on  July  8th,  using  a  single  nozzle  gun,  the 
trees  being  sprayed  underneath  and  outside.    At  the  time  the  plots  were  sprayed  it 
was  noted  there  was  considerable  leafroller  injury  present,    a  check-up  with  the 
grower  disclosed  that  lead  arsenate  had  been  left  out  of  the  cover  sprays  for  codling 
moth  during  June,  DDT  being  U3ed alone.    The  time  (July  8th)  and  the  stage  of  the 
larvae  present  on  the  leaves  indicated  second  brood  leafroller  we*  getting  underway. 

Following  the  one  spray  application  July  8th,  mite  counts  were  made  on 
the  different  plots  up  to  July  20th,    It  was  observed  during  this  period  that  leaf- 


roller  injury  increased  on  some  of  the  plots  but  not  on  others.    It  seemed  advis- 
able to  make  a  count  of  leaf  roller  injury  on  the  various  plots.    This  -was  done  on 
August  1st  to  5th,    The  method  used  was  to  examine  all  leaves  on  ten  terminals 
on  each  tree  in  each  plot  and  record  the  number  of  leaves  showing  leaf  roller 
injury*    Thus,  iilth  three  trees  in  each  plot  treatment,  there  were  30  terminals 
examined  for  each  plot  treatment.    The  injured  leaves  recorded  included  both  first 
and  second  brood  leafroller  injuiy.    The  results  obtained  from  these  examinations 
are  set  forth  in  table  1# 


■  Table  1.  Red-banded  leafroller  injury  on  Red  Delicious  sprayed  with 
different  materials.    Number  injured  leaves  on  30  terminals  per  treatment* 


?Tot 

Number  Injured  Leaves 

No. 

Treatment  (in  100  Gallons) 

on  30  Terminals 

1 

m-4200   1  pint 

225 

2 

m-lll    1-1/4  lbs. 

244 

3 

Thiophos  3422  (25%)    1  lb. 

37 

4 

Difflite  1  pint 

210 

5 

Hexicide  1/2  pint 

236 

6 

Neotran  (C  800)  1  lb. 

203 

7 

Gen.  Chem.  #923    1  pint. 

145 

8 

Gan.  Chem.  #876    2  lbs. 

274 

9 

Carbide  &  C  arbon  #2   1  quart 

238 

10 

Check  (no  treatment) 

262 

The  data  in  table  1  show  that  the  Parathion  (plot  3)  was  the  only  treat- 
ment which  reduced  leafroller  injury  to  a  marked  degree  over  the  untreated  check. 
The  reduction  in  leafroller  injury  by  the  Thiophos  3422  was  great  enou^  to  warrant 
further  experiments  with  this  material  against  third  brood  red-banded  leafroller. 

Esqperiments  to  Control   Third  Brood  Red-Banded  Leafroller 

Ini  the  same  orchard  (Mecouch)  inhere  the  data  in  table  1  was  obtained  a 
set  of  plots  were  laid  out  to  test  Parathion,  Rhothane  (DDD),  lead  arsenate  and  DDT 
as  a  control  for  third  brood  red-banded  leafroller.    These  materials  were  selected 
because  Rhothane,  both  the  emulsion  and  wet  table  povjder,  had  been  reported  from 
Virginia  and  West  Virginia  as  being  effective.    Lead  Arsenate  was  used  because  it 
had  proved  an  effective  control  material  when  used  against  the  first    brood  of  leaf- 
roller.    Included  in  the  plot  set-up  was  DDT  at  4  pounds  of  50^  wettable  powder  to 
100  gallons  water  because  the  ^ew  York  lixperiment  Station  investigations  had  report- 
ed this  dosage  effective  against  leafroller. 

Single  tree  plots  replicated  four  tioes  (2  Red  Delicious  and  2  Rome)  were 
used/   Treatments  were  applied  on  September  1st  which  was  estimated  as  the  proper 
time  to  spray  for  the  third  brood  of  leafroller  larvae.    Two  of  the  plots  (l  and  7) 
were  sprayed  a  second  time  on  September  9th  to  determine  if  more  than  one  spray  was 
necessary  to  obtain  control. 

The  Red  DeiLicious  apples  were  picked  too  soon  after  treatments  were 
applied  to  obtain  any  worthwhile  data.    The  Homes,  however,  were  not  harvested  until 
October  11th.    On  September  15th  all  dropped  apples  were  picked  up  under  the  Rome 
trees  and  discarded  because  it  was  figured  drops  up  to  that  time  would  Jiavo  fallen 
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due  to  second  brood  leaf roller  injury  occurring  before  the  sprays  were  applied. 
Dropped  apples  were  collected  on  September  27th  and  October  11th  and  examined 
for  leaf  roller  injury.    Fruit  remaining  on  the  trees  were  harvested  October  11th  • 
The  drops  of  September  27th  and  October  11th  were  conabined  with  the  picked  fruit 
of  October  11th.    The  data  obtained  are  set  forth  in  table  2. 


Table  2.    Red-banded  leaf roller  control,  Rome  apples.  Plots 
sprayed  September  1st.    Harvested  October  llth» 


I'lot 

f  otal 

Leaf  roller 

% 

No. 

Treatment  (in  100  Gallons) 

Apples 

Injured 

Apples 

Apples 

Injured 

1 

Rhothane  (25%)    1  quart 

1056 

36 

3^4 

2 

Rhothane  (50^)    2  lbs. 

1771 

64 

3.6 

3 

Rhothane  (25%J    1  quart 

4B6 

20 

4.9 

4 

Bhothane  (50%)    2  IbSo 

592 

24 

4.0 

5 

Lead  arsenate    3  lbs« 

752 

20 

2.6 

6 

DDT  {^0%)    4  lbs. 

555 

82 

14*7 

7 

Parathion  (25^)    1  lb. 

838 

43 

5.1 

8 

Check  (no  treatnient) 

372 

153 

17.5 

The  data  in  table  2  show  that  all  of  the  treatments  gave  a  measure  of 
control  except  the  DDT.    One  spray  was  as  effective  as  two  sprays  because  plots  1 
and  7  were  sprayed  a  second  time  on  September  ^th  (all  plots  sprayed  September  1st) 
and  no  improvement  in  control  was  noted. 

Leaf roller  Injury  Related  to  Spray  Schedule  Followed 

During  July  and  August,  1948  several  apple  orchards  in  the  Glassboro 
area  developed  rather  severe  red-banded  leaf roller  injury  on  the  foliage  and  fruit. 
In  these  orchards  it  became  necessary  for  the  growers  to  use  extra  spray  measures 
to  prevent  further  build-up  and  damage  of  fruit.    For  the  most  part,  lead  arsenate 
and  Rhothane  {W3))  were  used.    In  other  orchards  in  the  same  area  no  leaf  roller 
could  be  found  and  in  still  others  leafroller  was  very  light. 

A  survey  of  orchards  in  the  Glass boro-Richwood  area  was  made  during 
August  to  determine  whether  there  was  any  relationship  between  the  amount  of  leaf- 
roller  injury  and  the  spray  schedule  followed,  especially  as  regards  the  number  of 
lead  arsenate  sprays  used  where  a  DDT  schedule  had  been  depended  upon  primarily 
for  codling  moth  control.    It  might  be  added  that  in  the  so-called  DDT  schedule 
for  codling  moth  control  lead  arsenate  had  been  recommended  in  the  pink,  petal  fall^ 
first,  second  and  fifth  cover  sprays  to  take  care  of  certain  insects,  such  as  the 
red-banded  leafroller,  which  experience  had  shown  tend  to  build  up  following  a  DDT 
schedule. 

A  tota^.  of  20  orchards  were  surveyed  in  the  Glass  boro-Richwood  area. 
The  information  asked  was  whether  or  not  lead  arsenate  and/or  DDT  was  used  in  the 
pink,  petal  fall  and  each  of  the  cover  sprays  up  to  and  including  the  seventh 
cover  spray.    Leafroller  injuiy  was  scored  in  the  various  crchards  as  "none**, 
"very  light",  "light"  and  "medium".    Since  the  injury  present  on  fruit  and  foliage 
in  August  was  the  result  of  first  and  second  brood  larval  attack  and  third  brood 
attack  would  not  appear  until  September  and  October  it  was  probable  that  the 


orchards  scored  as  "moderately"  infested  in  August  would  score  as  "severe"  in 
October  if  no  control  measures  were  undertaken. 

Another  question  asked  ivas  v?hether  DDT  had  been  used  in  a  ^ven  orchard 
one  or  more  years.    Perhaps  the  continued  use  of  DDT  over  a  period  of  years  had 
resulted  in  a  build-up  of  leafroller. 

The  data  obtained  in  this  survey,  set  forth  in  table  3,  show  that  the 
severity  of  leafroller  injury  was  associated  with  the  failure  to  use  the  recom- 
mended number  of  lead  arsenate  sprays.    The  Mecouch,  Higgen,       Schober,  Jr. 
and  Wilson  #2  orchards  all  used  no  more  than  one  or  two  sprays  of  lead  arsenate. 
Those  orchards  using  from  3  to  5  sprays  of  lead  arsenate  were  in  good  shape  as 
far  as  leafroller  injury  was  concerned.    There  appeared  to  be  no  relationship 
between  the  length  of  time  DDT  was  used  and  the  amount  of  leafroller  injury. 
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NEW  YOEK 

S.  (rlaes  and  P.  J.  Chapman,  Hew  York  AgrlcTiltural  Sxperlment 
Station,  Oeneva. 


Codling  Moth 

Experimental  work  vfas  carried  on  to  determine  the  possible  place  of 
parathion  in  the  stimmer  spray  program  on  apples.    Comparisons  were  made 
with  standard  spray  schedules  using  DDT  and  lead  arsenate.    Five  sprays 
were  applied  as  follows:    6/21,  7/2,  7/1U,  S/U  and  g/l6.    Each  treatment 
was  replicated  three  times.    The  results  are  as  follows: 


Percent  Wormy 


•Material  and  Amount  per  100  Gallons  First  Brood  Harvest 


505^  DDT  2  ITJ. 

0,2 

1.9 

50^  DDT  1  lb. 

0.6 

Lead  arsenate  3 

o.g 

11. U 

25^  Parathion  2  lb. 

0.9 

15.^ 

255^  Parathion  1  lb. 

17.0 

255^  Parathion  1  lb.  in  sprays  1  and  2 
50jS  DDT  2  lb.  in  3,  k  and  5 

o.k 

2.7 

Lead  arsenate  3  lb,     23^  parathion  1/2  lb. 

0.0 

3.9 

Check 

30.7 

67.1 

It  is  apparent  that  parathion  is  effective  against  the  codling  moth 
as  long  as  sufficient  residues  are  present.    It  was  not  until  about  two  weeks 
after  the  last  application  that  many  entries  were  noted.    A  season  favoring 
late  codling  moth  development  accentuated  this  condition.    Residue  analyses 
were  made  for  parathion  at  harvest.    All  of  the  samples  had  less  than  0,1  p.p.m., 
the  highest  being  0,09  p.p»n».  for  the  plot  receiving  2  pounds  of  50  percent 
wet  table  powder  throu^out  the  full  schedule, 

Mcintosh  and  Cortland  trees  were  used  in  the  experiment.  Parathion 
caused  little  or  no  foliage  injury  but  very  definite  fruit  injury  at  all 
three  concentrations,  being  very  light  at  I/2  pound  dosage.    Injury  started 
at  spots  where  spray  droplets  formed  and  the  deposit  was  heavy.    Early  in 
the  season  the  skin  turned  brown  at  these  points  and  later  as  the  fruit 
grew,  the  injured  spot  became  sunken  giving  a  pitted  effect.    Also,  fruit 
color  was  poor  on  injured  fruit.    Injury  was  uniform  over  all  trees  in  the 
parathion  plots  and  over  each  tree. 


-  59  - 


Red-Banded  Leaf  Roller 

This  pest  was  again  present  in  epidemic  proportions,  paurticiilarly 
in  certain  orchards.    The  first  "brood  was  serious  enoai^  to  cause  up  to 
50  percent  fruit  injury  on  certain  unsprayed  check  trees.    The  second 
"brood  again  caused  con8idera"ble  premature  dropping  in  orchards  where 
proper  control  measures  were  not  carried  out.    Commercial  injury  ranged 
from  practically  none  in  a  few  orchards  to  a  coioplete  loss.^  A  first  "brood 
test  was  made  in  a  R.  I.  Greening  orchard  that  had  a  very  heavy  carry-over 
from  19^7 •    ^6  results  were  as  follows: 


Applications 

Percent 

Material  and  Amount 
per  100  Gallons 

Pink  Calyx 

10- 
Day 

First 
Cover 

Fruit  Injury 
(First  Brood  Only) 

Lead  arsenate  3 

X  X 

X 

X 

9.5 

Lead  arsenate  lb* 

z 

X 

X 

19.1 

Lead  arsenate  3 

•  • 

X 

X 

35.9 

Lead  arsenate  3 

■  • 

• 

X 

51- « 

50^  DDT  2  Ih. 

X  X 

X 

X 

K\ 

505^  DDO?  U  Ih. 

X  X 

X 

X 

1.6 

25$^  Parathion  l/k  Ih. 

•  X 

X 

• 

0.2 

Petroleiim  Oili/ l^S 

X 

• 

• 

10.6 

Check 

•  • 

• 

• 

^2.1 

1/  Superior  dormant  type 

emulsified  with 

blood 

al'bumin. 

A  second  "brood  test  was  made  in  another  R.  I.  Greening  orchard.  Two 
sprays  were  applied,  timed  to  coincide  with  the  beginning  of  egg  hatching 
(July  2S)  and  12  days  later  (August  9)-    Counts  were  made  at  harvest. 
Fruits  were  scored  for  injury  and  also  for  the  number  of  feeding  areas 
per  fruit — a  record  comparable  to  the  number  of  codling  moth  worms  per 
apple.    The  results  are  given  as  the  number  of  feeding  areas  per  100 
fruit. 
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Material  and  Amount 
per  100  Gallons 


Feeding  Areas  per 
100  Ap-ples 


25^  Chlorinated  canrphene  3 

50$^  Methoxychlor  3 

50^^  Chlordane  2 

20^  TBPP  1 

505^  DDD  3 

Lead  arsenate  3 

50jJ  DDT  3 

25^6  Parathion  l/2 


pt. 


lb. 


11). 


lb. 


lb. 


lb. 


lb. 


lb. 


25.1 
59.6 
^7.7 


0.6 
10.6 

68.2 


15.1 


0.1 


Check 


mi  YOKE  (Continued) 

H.  W.  Dean,  New  York  Agricultural  Sj^eriment  Station,  Poughkeepsie. 


Overwintering  eggs  of  the  European  red  mite  were  scarce  in  most 
orchards,  the  only  heavy  infestations  found  being  in  northern  Columbia 
Co\inty.    Most  growers  applied  oil  in  the  green- tip  or  delayed  dormant  sprays 
and,  consequently,  there  was  no  build-up  until  late  July  or  early  August  in 
many  orchards.    Unoiled  trees  were  noticeably  infested  by  early  May  but  un- 
favorable weather  conditions  slowed  mite  increase  until  the  latter  part  of 
June.    In  general,  control  of  the  European  red  mite  was  not  difficult  even 
v^ere  DDT  was  used. 

Survival  of  hibernating  two-spotted  spider  mites  under  bark  on  apple 
trees  was  greater  than  has  been  noted  previously.    Hibernating  mites  were 
found  crawling  actively  on  trees  on  March  3I  in  one  orchard.    On  April  20, 
no  mites  were  found  on  the  opening  buds  but  clover  growing  in  the  orchard 
was  well  infested  and  many  eggs  had  been  laid.    By  May  6,  some  buds  on 
spurs  close  to  the  trunks  were  heavily  infested  and  the  foliage  was  bronzed. 
Weeds  and  clover  growing  in  the  orchard  were  also  infested.  Unfavorable 
weather  conditions  prevailed  from  mid-May  until  July,  and  the  build-up  of 
two-spotted  mites  stopped.    By  May  2^,  populations  on  the  infested  trees  and 
the  orchard  cover  had  decreased  noticeably  and  continued  to  decline  until  they 
practically  disappeared.    Through  July,  August  and  September,  hot  dry  weather 
occurred  and  during  this  period  the  two-spotted  mite  became  very  abundant.  A 
build-up  on  the  orchard  cover  was  first  noted  in  late  June  and  early  July  and 

by  the  latter  part  of  July  they  were  appearing  in  numbers  in  the  trees.  The 
infestations  reached  such  proportions  in  some  orchards  that  the  growers  were 
unable  to  hold  them  in  check  with  repeated  applications  of  dinitro  materials, 

TEPP  or  parathion. 


Orchard  Mites 


Tests  for  control  of  European  red  mite  were  made  in  a  iDlock  of  Golden 
Delicious  which  had  not  "been  sprayed  with  oil  in  the  springs    The  first 
application  was  made  June  25  and  most  materials  were  applied  a  second  time 
on  July  6.    Mite  pop\:aations  were  measured  hy  brushing  25  leaves  from  each 
of  3  trees  in  each  plat  and  counting  all  mites  and  eggs  in  each  sanple.  The 
first  leaf  sample  was  taken  immediately  before  the  first  ^plication  was  made, 
the  second  one  11  days  later,  just  before  the  second  spray  application,  and 
thereafter  at  intervals  of  21,  32  and  h2  days  after  the  original  sampling. 
The  materials  tested  and  results  obtained  are  shown  in  Table  1.    Results  are 
shown  as  numbers  of  mites  and  eggs  per  75-leaf  sajnple  and  as  percent  of  the 
original  population  found  in  the  June  25  count. 

Treatment  2  (DMC)  was  applied  only  on  June  25.    Only  the  first  appli- 
cation of  Treatment  12  (IlJ-^200)  was  made  as  considerable  spray  injury  was 
noted  5  days  la\er.    This  was  in  the  form  of  yellowing  and  dropping  of 
foliage,  particularly  smaller  leaves.    Some  larger  leaves  showed  brown,  burned 
areas  where  spray  had  collected.    Considerable  yellowing  of  leaves  occurred 
in  Plat  6  and  slight  amounts  in  Plats  5,  7  and  10.    Typical  dinitro  burning 
developed  in  Plats  1,  9  and  10  but  it  did  not  become  serious.    No  treatment 
caused  injury  involving  the  fruit  except  Ho.  3  (G-800)  which  gave  considerable 
russetting. 

Control  with  C-SOO  and  113-^200  was  good  after  the  first  application, 
but  most  materials  show  peak  effectiveness  in  the  21~day  count.  Controls 
were  beginning  to  deteriorate  at  the  end  of  32  days,  and  by  the  U2d  day, 
only  the  C-SOO  plat  had  a  lower  percentage  of  mites  than  the  check,  altho 
all  treatments  showed  lower  populations  than  they  originally  had  had.  Some 
two-spotted  mites  had  begun  to  appear  on  the  trees  but  they  were  few  in 
numbers. 

A  second  series  of  tests,  involving  both  European  red  mite  and  two- 
spotted  mite  was  made  in  an  orchard  containing  Baldwin,  Mcintosh,  Horthwestern 
Greening  and  Hed  Delicious  trees.    The  first  spray  application  was  made  on 
Jxily  23  and  all  treatments  were  repeated  on  August  9»    Counts  were  made  on 
samples  of  25  leaves  f rom  ep,ch  of  ^4-  trees  in  each  plat  before  spraying  on 
both  of  these  dates  and  also  on  the  21st,  32d  and  ''+2d  days  following  the 
original  count.    Materials  and  results  are  given  in  Table  2. 

l?o  spray  injiiry  was  noted  on  Jshe  apples  or  on  single  Elbert  a  peach 
trees  which  i-tere  sprayed  idth  the  test  materials.    Treatment  5  showed  a 
high  Idll  of  mites  after  a  single  application,  as  did  Treatment  3$  ^>it  most 
materials  gave  maximum  control  only  after  the  second  application.    At  the 
32-day  count.  Plats  2,  k,  5  and  8  still  showed  better  than  90^  control 
efficiency  as  compared  to  the  check,  where  the  mites  had  more  than  doubled 
in  number.    This  increase,  which  occurred  thruout  most  of  the  test  period 
was  largely  due  to  the  movement  of  two-spotted  mites  into  the  trees.  By 
the  42d  day,  all  controls  had  deteriorated,  the  highest  (Plat  2)  being  ^5^, 
while  Treatments  3t  6»  7  and  9  showed  no  control.    In  all  plats,  the  mite 
populations  exceeded  the  original  numbers. 
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Tests  with  raaterials  in  dust  form  were  made  in  a  Red  Delicious  orchard 
hearily  infested  with  two-spotted  mites.    The  first  application  was  made 
Aagust  10  and  was  followed  by  a  second  on  all  plats  August  I9.  Population 
records,  talren  immediately  before  each  dust  application  and  at  20  ,  30  and 
Ul-day  intervals  after  the  first,  are  based  on  counts  of  all  mites  and  eggs 
on  25-leaf  samples  from  each  of  four  trees  in  each  plat.    These  data, 
together  Tfith  the  materials  tested  are  given  in  Table  3.    Since  the  mite 
populations  on  check  trees  decreased  to  3^  of  the  originals  during  the 
period  of  the  test,  the  results  do  not  indicate  the  true  efficiencies  of 
the  materials.    All  plats  had  higher  mite  populations  than  the  check  30 
days  after  the  start  of  the  test.    Up  to  the  end  of  the  PO-day  period. 
Plat  5  showed  the  most  control  and,  at  the  final  count,  had  the  lowest 
population  (7^)  in  terms  of  the  original.    The  TSPP  dust  was  second  during 
the  first  20  days,  but  the  final  count  showed  l^fo  of  the  original  number 
of  mites  and  eggs  in  this  plat  as  compared  to  S'fo  in  the  plat  treated  with 
2^  parathion  dust.    No  injury  resulted  to  the  trees  from  any  of  the  materials 
used. 
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KORTH  CiAOLINA 

C.  1*.  Smith,  North  Carolina  Agricultural  Izperiaent  Station,  Raleigh. 

Work  on  apple  insects  was  primarily  of  a  demonstrations!  nature^ 
Parathion  v/as  used  st  the  rate  of  one  pound  of  2S%  lettable  powder  per 
100  gallons  of  spray,    ^t  this  concentr?tion  it  was  very  effective  against 
rosy   and  green  apple  aphids.    It  was  effective  against  Europe pn  red  mite 
also  but  at  least  2  applicctions  were  necessary  for  control. 

The  follovang  are  notes  on  a  test  block  which  used  DDT,  parathion  and 
fermate  or  lime-sulfur  throughout  the  season:    Codling  moth  had  been 
especially  bad  in  19ii7.    The  block  of  trees  was  sprayed  as  indicated  below. 
Varieties  were  stayman  winesap,  magnum  bonum  and  red  delicious. 

April  5     Apples  were  not  quite  in  full  bloom,  about  50p  of  the  codling 

moths  were  in  the  pupal  stage, 
April  lit    iiiiajority  of  the  apples  wore  ropdy  lot  the  petal  fall  spray, 
April  15    Sprayed  -  DDT  2  lbs.,  lime-sulfur  6  qts, 

April  22    i.Isny  moths  had  emerged,  some  larvae  and  pupae  &till  present. 

Some  of  the  late  blooming  varieties  were  about  ready  for  the 
petal  fall .spray, 

April  2?    Sprayed  -  DDT  2  lbs,  -  parathion  1  lb.  -  Fermate  1  l/2  lbs. 
May  7         lilany  empty  pupal  eases  v/ere  observed  in  the  test  block  but  no 

stings  or  entries  were  found  in  the  rpples. 
May  10       Sprayed  -  DDT  2  lbs.  -  Fermate  1  l/2  lbs. 

May  20       No  wormy  or  stung  fruit  vras  observed  in  the  test  plot,  however, 
there  were  several  empty  pupal  cases  on  the  trunk  of  trees  indi- 
cating a  heavy  codling  moth  infestation.    Some  wornry  fruit  was  ob- 
served in  another  section  of  the  orchard  and  some  of  the  worms  ap- 
peared about  1/3  grown.    European  red  mites  were  appearing  on  the 
leaves,  averaging  1  to  2  per  leaf  in  most  of  the  orchard  and 
averaging  2  to  3  in  the  test  block.    All  of  the  orchard  except 
test  block  had  been  sprayed  vnLth  tetraethyl  pyrophosphate  • 
May  21       Sprayed  -  DDT  2  lbs  -  parathion  1  lb.  -  Fermate  1  l/2  lbs, 
June  1       European  red  mite  had  practically  disappeared  over  all  of  the 
orchard. 

June  10     Sprayed  -  DDT  1  lb  -  parathion  l/2  lb,  -  Fermate  1  lb. 

June  22     Mites  on  test  plot  were  nearly  all  young,  averaging  3  to  5  per  leaf. 

i(iites  in  some  other  parts  of  the  orchard  were  so  abundant  they  were 

causing  a  bronzing  of  the  leaves. 
June  21)      Sprayed  -  DDT  1  lb,  -  parathion  1/2  lb. 

July  12      Test  plot  was  still  free  of  mites  and  codling  moth  stings. 
August  2ii  Red  banded  leaf  roller  was  very  abundant  in  most  of  orchard, 

limited  number  in  test  plot, 
August  25  Sprayed  -  DDT  1  lb,  -  parathion  1/2  lb. 

Sept,  23    Test  plot  was  practically  free  of  mites,  codling  moth  and  leaf 

roller  except  on  magnum  bonum  which  did  not  receive  the  spray  on 
August  25,    This  variety  v;-as  severely  damaged  by  leaf  roller. 
The  foliage  on  the  test  block  appeared  very  healthy  and  the  apples 
had  a  nice  finish. 

Parathion  residue  analyses  made  September  8  (apples  picked 
August  30)  indicated  no  parathion  present,    A  sample  picked 
September  23  had  0,15  ppni  of  parathion. 


This  orchard  was  located  at  Mt.  Airy,  N.  C. 
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OHIO 

0,  R.  Outright,  Ohio  Agricultural  Eacperiment  Station,  Wooster. 


Apple  Insect  Control 
The  results  of  the  past  season  may  he  siumnarized  as  follows: 

1.  Weather  favored  the  codling  moth  with  very  warm  periods  during  late 
June  and  early  July  and  eigain  from  mid  August  to  mid  Septemher, 

2.  DDT  was  fully  as  effective  in  controlling  codling  moth  as  in 
past  seasons  except  in  late  season  when  weather  conditions 
necessitated  an  additional  spray  application. 

3.  In  codling  moth  problem  orchards  where  DDT  had  controlled,  a 
return  to  lead  arsenate  use  resulted  in  severe  damage  by  codling 
moth, 

k.    There  are  no  indications  that  minimun)  schedules  of  one  or  two 
applications  of  DDT  will  give  seasonal  control  of  codling  moth. 
Pour  or  five  applications  are  recommended. 

5.  Red-handed  leaf  roller  was  successfully  controlled  by  combined 
sprays  of  lead  arsenate  and  DDT.  As  emergency  sprays,  DDD  and 
parathion  were  both  used  successfully, 

6.  European  red  mite  is  still  the  chief  orchard  problem.  Summer 
dinitro  (DN-lll),  dormant  dinitro  (Dry  Mix  No.  l),  and  EBTP  were 
used  by  growers  with  varying  degrees  of  success.    Due  to  price 
differential,  Dry  Mix  No.  1  will  probably  be  more  widely  used. 
As  yet  there  is  no  ideal  acaricide.     Several  acaricides  at  five 
and  ten  times  normal  concentrations  were  applied  with  concentrate 
sprayers  and  good  control  of  mites  obtained  without  injury  to 
fruit  or  foliage. 

7.  The  17-year  cicada  was  successfully  controlled  on  young  trees  by 
the  use  of  HETP  and  TEP  at  appropriate  dosages. 


OiCLAHOMA 

D,  Ashdown,  Oklahoma  Agricultural  Experiment  Station,  Stillwater. 


Codling  Moth  Control 

The  work  in  Oklahoma  was  of  a  preliminary  and  survey  nature  in  19^S, 
The  season  was  favorable  for  codling  moth  activities  and  three  generations 
developed.    The  following  observations  were  made  as  to  the  efficiency  of 
various  spray  programs: 
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1.  DDT  was  superior  to  lead  arsenate  as  a  toxicant  for  codling 
moth  control. 

2.  ^ider  mite  infestations  (Tetranychus  spp.)  usually  followed  use 
of  DDT  in  the  spray  program,  hut  infestations  sufficient  to  cause 
leaf  hronzing  were  also  oh served  in  some  orchards  where  only  lead 
arsenate  was  used  for  codling  moth  control. 

3.  Very  thorough  applications  of  DDT-containing  sprays  resulted  in 
good  spider  mite  control  where  populations  had  huilt  up  to  a  high 
level,  and  subsequent  reinfestation  was  much  slower  on  these 
thoroughly  sprayed  trees  thsui  on  others  where  the  toxicant  was 
superficially  applied  to  the  outer  branches  and  top  of  the  trees. 

U.    DN-111,  1  \/k  pounds  per  100  gallons  of  spray  or  l/2  pound  actual 
parathion  (3^22)  per  100  gallons  gave  excellent  control  of  mites 
without  apparent  injury  to  the  foliage  or  fruit.    Summer  tempera- 
tures rose  as  high  as  102^  7. 

3*    In  several  orchards  %diere  only  one  or  two  applications  of  DDT- 
containing  sprays  were  applied  to  apple  trees  of  late  varieties 
Defore  the  program  was  abandoned,  up  to  100  percent  of  the  apples 
were  wormy.    This  was  a  higher  infestation  level  than  in  orchards 
receiving  no  spray  applications. 

6,    Woolly  apple  aphis,  spring  and  fall  canker  worms,  and  apple  leaf- 
hoppers  were  of  very  minor  importance  this  season. 
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OREGON 

L.  G-.  Gentner,  Southern  Oregon  Branch  Experiment  Station,  Medford. 
Results  of  Investigation  of  Codling  Moth  and  Associated  Pests,  19^8 


The  spring  of  1948  was  one  of  the  coolest  on  record.    Fruit  set 
occurred  about  a  month  later  than  normal.    The  first  codling  moths  were 
caught  in  bait  pans  on  May  16.    The  first  eggs  were  found  on  May  24  and 
these  hatched  on  June  7.     The  first  cover  spray  for  the  control  of  cod- 
ling moth  was  applied  about  one  month  later  than  normal,  during  the  first 
week  in  June.     The  cool  weather  also  prolonged  the  period  of  emergence 
from  hibernation  quarters  of  the  two-spotted  mite  and  greatly  retarded 
development  during  the  early  part  of  the  season.      The  hatching  of  the 
winter  eggs  of  the  European  red  mite  was  delayed  until  the  first  week  in 
May.    Bartlett  pear  harvest  began  about  September  1,  or  a  month  late. 


Codling  Moth  Control 

The  use  of  DDT  lest  season  resulted  in  such  excellent  codling  moth 
control,  that  further  tests  were  deoned  unnecessary;  however,  observa- 
tions were  made  and  some  counts  were  made  in  the  station  pear  orchard. 
Most  of  these  trees  received  two  applications  of  one  pound  of  50?^  DDT 
wettable  powder,  on  June  7,  8,  and  on  August  11,  12,  except  twelve 
Bartlett  trees,  which  received  only  the  first  application.  One-half 
percent  of  the  fnait  from  the  latter  trees  was  wormy  at  harvest  time, 
mostly  recent  entrances.      Out  of  a  total  of  4,848  fruits  examined  from 
Bartlett  trees  receiving  both  DDT  applications,  only  one  fruit  was  wormy. 
Not  one  wormy  fruit  was  found  in  3,018  Cornice  fruits  examined.    The  north 
half  of  two  23-tree  rows  of  Cornice  trees,  received  four  applications  of 
3  pounds  of  Kryocide  and  -J  pound  of  Z-1  deposit  builder,  while  the  south 
half  received  two  applications  of  one  pound  of  505^  DDT  wettable  powder. 
At  harvest  time  7  percent  of  the  fruit  was  wormy  in  the  Kryocide  plot, 
but  none  in  the  DDT  plot.     The  growers  of  this  area  again  obtained  ex- 
cellent control  of  codling  moth  with  DDT.    Two  or  three  applications  were 
made  on  Bartlett  trees  and  three  or  four  on  late  pears  and  apples.  Dosages 
were  from  one  to  one  and  a  half  pounds  of  50%  wettable  powder  per  hundred 
gallons,  with  the  addition  of  -J-  pound  of  Z-1  deposit  builder. 

S'pider  Mite  Control  ^ 

The  major  effort  in  fruit  peat  control  was  directed  against  the  two- 
spotted  mite.     This  mite  has  become  the  foremost  enemy  of  our  fruit  trees. 
Even  before  the  general  use  of  DDT,  it  had  become  very  abundant  in  our 
orchards  and  had  caused  serious  foliage  injury. 
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The  following  materials  were  tested  this  past  season  at  the  station 
for  spicier  mite  control  on  pear  trees:    S-1104,  containing  A0%  K-1875 
(para  para  prime  dichloro  phenoxymethane),  Dow  Chemical  Company;  \b%  para- 
thion,  Penphos  W-15,  Pennsylvania  Salt  Manufacturing  Company;  2b%  parathion, 
Thiophos  25,  American  Cyanamid  Company;  rN-4200,  alkyl-2-thiazolinyl  lauryl 
sulfide,  Du  Pont  Company;  Dimite,  1,1-bis  (p-chlorophenyl)  ethanol  (IMC), 
and  hexaethyl  tetraphosphate,  Killex  50,  Sherwin-Williams  Company;  L48, 
aryl  alkyl  sulfonate  and  83N,  mixed  alkyl  sulfite,  Naugatuck  Chemical  Divi- 
sion, TJ.  S«  Rubber  Con5)aiy;  EK-111,  amino  salt  of  dinitro-o-cyclohexylphenol, 
Dow  Chemical  Company;  CR-1639,  dinitrocaprylphenyl  crotonate,  Rohm  &  Haas 
Company;  Toxaphene,  chlorinated  camphene,  50^  water  miscible,  Hercules  Powder 
Company;  and  Selocide,  potassium-ammonium-seleno-sulfide,  McLaughlin  Gormley 
King  Company. 

The  first  ten  of  these  were  tested  in  a  block  of  25-year-old  Anjou  pear 
trees,  smaller  than  normal,  and  growing  on  shallow  soil  which  tended  to 
lack  sufficient  moisture  at  times.     This  block  annually  was  subject  to  heavy 
mite  attack.    Each  plot  consisted  of  six  trees,  and  mite  counts  were  made 
at  weekly  intervals  until  harvest  time.     The  entire  block  received  an  appli- 
cation of  one  pound  of  50?^  DDT  wettable  powder  on  June  7,  at  which  time 
practically  no  mites  were  present.    Mite  aprays  were  applied  with  a  Bean 
sprayer  approximately  a  month  apart,  on  July  16  and  August  11,  except  in 
Plot  11,  which  received  an  extra  application  on  August  2.    One  pound  of  bO% 
DDT  was  combined  with  the  mite  sprays  in  the  last  sp plication  for  codling 
moth  control.     The  average  niimber  of  mites  per  leaf  is  given  for  each  treat- 
ment in  the  accompanying  table. 

Only  two  of  the  four  most  promising  materials  in  this  test  failed  to 
injure  fruit  or  foliage           parathion  and  Dimite.    The  latter  caused  in- 
jury to  l-l-  percent  of  Cornice  fruit  in  another  test,  in  the  form  of  a  faint 
russet  ring  on  the  inner  side  of  the  fruit. 

Parathion  at  higher  dosage  was  very  effective.    At  dosages  of  ^  to  ■!• 
pound  of  15  percent  material  it  was  not  satisfactory  because  of  its  shorter 
residual  toxicity.    For  best  results  it  should  be  used  at  the  rate  of  3/4 
to  one  pound  of  15?S,  or  ^  pound  of  25^  parathion.    Ehren  at  these  dosages 
the  deposit  on  the  fruit  is  very  low  and  disappears  rapidly  after  applica- 
tion.   Analyses  showed  only  from  .02  to  .05  p. p.m.  on  the  fruit  at  harvest 
time.    Some  orchards  were  checked  where  this  materiel  was  used  in  the 
larger  speed-type  sprayers  at  the  rate  of  3/4  and  one  pound  of  15^  para- 
thion in  100  gallons,  400  gallons  per  acre,  or  3  or  4  pounds  of  material  per 
acre.    Very  satisfactory  control  was  obtained.    No  injury  to  fruit  or  foliage 
was  noted  where  this  material  had  been  used. 

Dimite,  1  pint  per  100  gallons,  gave  outstanding  control.    The  trees 
sprayed  with  this  material  carried  the  lowest  mite  populations  of  any  of  the 
plots,  and  at  harvest  time  were  quite  free  from  mite  damage.    The  slight 
injury  to  Comice  fruits  in  another  test  indicates  that  it  should  be  used 
with  caution  until  further  information  is  obtained. 
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CE-1639  gave  very  good  mite  control,  but  caused  injury  to  about  one 
percent  of  Anjou  fruits  and  two  percent  of  Cornice  fruits  in  the  form  of  a 
definite  ring  3/4  inch  or  less  in  diameter  on  the  inner  side  of  the  fruit, 
with  darkened  lenticels  within.    After  harvest  the  foliage  turned  yellow 
and  dropped  before  that  on  adjoining  trees.    This  injury  occurred  when  the 
material  was  used  in  the  liquid  form,  but  as  a  wettable  powder,  in  another 
test,  no  injury  occurred. 

IN-4200  also  gave  good  mite  control,  but  toward  harvest  time  a  tan 
blotching  made  its  appearance  on  most  of  the  fruit.     This  intensified 
rapidly  until  at  harvest  time  it  had  formed  a  dense,  dark-tan  russett.  The 
blotches  numbered  from  one  to  more  than  25  per  fruit  and  ranged  from  J  to 
7/8  inch  in  diameter.    They  were  irregular,  somewhat  angular,  in  outline. 

S-1104  (K-1875)  gave  fairly  good  mite  control,  but  toward  harvest 
time  caused  a  spotting  of  the  fruit.     The  spots  generally  were  quite  cir- 
cular in  outline  and  varied  from  1  to  20  per  fruit.      On  Bartlett  pears 
60?^  of  the  fruit  was  affected,  somewhat  less  on  Anjou,  and  considerably 
less  on  Cornice* 

In  another  test  Toxaphene  in  liquid  form  at  1  quart  per  100  gallons 
gave  good  mite  control,  but  caused  a  peculiar  type  of  injury  to  62%  of 
Cornice  pears.     This  was  in  the  form  of  an  irregular  russet  ring  from  an 
inch  to  nearly  two  inches  in  diameter,  on  the  inner  side  of  the  fruit. 
Some  lenticels  were  also  darkened. 

Selooide  was  not  received  in  time  to  be  included  in  regular  tests, 
however-  it  gave  good  mite  control  in  a  miscellaneous  variety  block,  at 
ij  pints  per  100  gallons,  and  no  injury  was  noted. 

Hexaethyl  tetraphosphate  has  little  residual  toxicity,  therefore  re- 
quires closely  timed  applications  to  combat  young  emerging  from  eggs  and 
re-infestations  after  spraying.    Some  lenticel  injury  occurred. 

DN-lll  at  3/4  pound  per  100  gallons  did  not  give  satisfactory  control 
the  past  season. 

Tests  were  carried  on  with  late  dormant  ^plications  for  the  control 
of  winter  eggs  of  the  European  red  mite.    Four  percent  of  a  dormant  oil  in 
emulsion  form  or  a  ccmbination  of  three  percent  of  oil  and  three  gallons 
of  lime-sulphur  gave  excellent  egg  kill.    A  spray  of  two  gallons  of  oil 
-smulsion  and  three  gallons  of  lime-sulphur  permitted  some  eggs  to  hatch, 
but  the  mites  subsequently  disappeared.    A  spray  of  one  percent  of  oil  and 
three  gallons  of  lime-sulphur  failed  to  give  satisfactory  control.  The 
higher  dosages  of  parathion  gave  satisfactory  control  of  summer  forms. 

Various  stages  of  a  tiny,  black  ladybird  beetle,  Stethorus  picipes 
Casey  were  commonly  found  in  the  orchards  of  this  area  throughout  the 
season,  feeding  on  spider  mites  and  eggs.    Many  adults  were  present  at 
harvest  time  in  orchards  which  had  received  two  applications  of  DDT. 
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0HBG03J  (Continued) 

Leroy  Childs,  R.  H.  Robinson  and  V.  W.  Olney,  Hood  River  Branch 
feperiment  Station,  Hood  River. 


Spraying  Investigations  -  Hewtom  Apples  19^8 

Introduction 

The  principal  ohjectives  of  the  spraying  investigations  conducted 
at  the  Hood  River  Branch  Station,  involved  practices  huilt  around  the 
control  of  the  codling  moth,  employing  BDT  as  the  insecticide  used  for 
this  insect.    Previous  investigations  covering  a  period  of  five  years  had 
demonstrated  that  a  two- spray  program  of  1  pound  of  BBT  to  the  hundred 
gallons  of  water  was  adequate  in  controlling  this  former  primary  apple 
pest*    (See  earlier  reports.)  The  introduction  of  BBT  has  made  it  necessary 
to  reinvestigate  the  entire  spray  program.    The  use  of  this  material, 
although  it  has  heen  completely  successful  in  reducing  the  codling  moth  to 
minor  status,  has  in  turn,  brought  to  the  fore,  as  major  pests,  several 
species  of  mites,  the  woolly  apple  aphis,  and  other  insect  pests.  This 
development  has  made  it  necessary  to  study  not  only  the  control  of  these 
insects  by  application  of  a  number  of  new  insecticides  now  becoming  available, 
but  to  work  out  compatibility  factors,  not  only  involving  the  use  of  these 
materials,  but  employed  with  fungicides  that  would  permit  the  control  of 
apple  scab  and  powdery  mildew.    Although  much  valuable  information  was 
gathered  in  19^S,  there  still  remains  much  to  be  learned,  particularly 
with  reference  to  the  economical  and  satisfactory  control  of  the  Willamette 
mite,  wtiich  at  the  moment,  constitutes  the  number  one  problem  of  the 
orchardists  in  the  Hood  River  area. 

The  following  materials  were  used  at  the  Hood  River  Escperiment 
Station  in  19^+8: 


Product  Oompany 

Beenate  BaPont 

BH-111  Bow  Chemical  Co. 

Bladex  Shell  Oil  Co. 

Parathion  Americem  Cyanaaid  Co. 
(3^22) 

^Gamtox     '  Calif.  Spray  Chem.  Co. 

IN-il200  BuPont 

Bimite  Sherwin-Williams  Co. 


Chemical  Composition  Active 

BBT  50J^ 

Binitro-ortho-cyclohexyl 
phenol  20^ 

Hexaethyl  tetraphosphate  ^0^ 

0,0-diethyl  0-p-nitro- 

phenyl  thiophosphate  25/^ 

Benzene  Hexachloride 

Lorol-2-thiazolinyl 

sulphide  75^ 

Bi (p-chlorophenyl )methyl- 
carbinal  25$^ 
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Product 


Chemical  Oonpositlon 


Active 


Arathane 


Bohm  and  Haas 


Dini  tro-capryl -phenyl 
crotonate 


(CR  2639) 


laotoz 


Calif*  Spray  Chem*  Co. 


Graaina  isomer  of  Benzene 
hexachloride 


Lime-sulfixr 


Sztermoil 


Apple  Growers  Assn. 


Apple  Growers  Assn. 


Lime  and  sfolfor 


Dormant  oil  emulsion 


25* 


?ermate 


DoPont 


Ferric  dimethyl  dithio- 
carhamate 


Codling  Moth  Control 


Although  a  two- spray  program  of  1  pound  actual  DDT-100  gallons  of 
water  has  "been  found  adequate  in  controlling  codling  moth  at  Hood  Eiver, 
observations  were  continued  for  the  purpose  of  determining  compatibility  with 
other  sprays.    This  work  will  "be  continued  with  the  use  of  fungicides  applied 
for  the  purpose  of  controlling  mildew  and  scab.    The  19^8  spray  program  and 
control  obtained  are  shown  in  Table  1,    A  brief  summary  of  resiilts  indicates 
the  following: 

1.  None  of  the  materials  used  in  combination  with  DI>T  measurably 
affected  the  insecticidal  values  of  this  material* 

2.  Control  (average  wormy  fruits)  in  the  various  plots  ranged  from 
•0  to  .21.    See  Table  1.    The  plots  were  located  in  the  same  area  used  in 
19^7  during  \rfiich  year,  the  range  of  wormy  apples  in  the  various  plots  was 
•3^  to  2»6  percent.    There  existed  a  substantial  early  moth  population  in 
this  experimental  area.    (See  blue  line,  moth  catch  record,  Graph  1.) 

3.  Averfiige  percentsige  of  stung  apples  ranged  from  ,7  to  4.I.  69.9 
percent  of  these  "stings"  could  have  been  avoided  by  applying  the  first 
cover  earlier.    The  first  cover  was  purposely  delayed  for  approximately  one 
week  after  first  worm  entrance  was  noted.    These  newly  entered  worms  were 
killed  by  the  first  DDT  application.    The  injury  caused  by  these  newly 
hatched  worms  consisted  of  a  healed,  znissetted  area,  approximately  I/8  inch 

in  diameter.    This  type  and  amount  of  injury  was  of  minor  commercial  isiportance. 
Stings  of  this  character  were  more  abundant  in  sections  of  the  experimental 
area  where  control  was  poorest  in  19^7* 

k.    The  purpose  for  delaying  the  first  application  was  to  permit  the 
emergence  of  as  many  first  brood  moths  as  possible  before  applying  the  DDT, 
thus  (1),  destroying  them  by  direct  contact;  (2)  prolonging  the  effectiveness 
of  the  cover  in  the  further  destruction  of  emerging  moths  euid  their  progeny; 
and  (3)  postponing  favorable  conditions  for  mite  and  woolly  aphis  btdld-up 
induced  by  the  DDT  application.    To  date,  the  values  of  this  procedure  have 
not  been  fully  determined.    It  is  evident  that  satisfactory  codling  moth 
control  can  be  affected.    This  is  the  second  season  this  practice  has  been 
followed  at  the  Station  in  the  general  codling  moth  control  program. 
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5»    No  evidence  of  spray  injury  occurred  on  fruit  or  foliage  of 
Newtown  apples  as  a  restilt  of  the  use  of  spray  comlDinations  shown  in 
Table  1.    DN-111  used  with  DDT  resulted  in  some  increase  of  sunburn  on 
exposed  apples  in  some  of  the  tests.    This  increase,  however,  could  be 
traced  to  timing  and  hot  weather  (above  93°  or  9^°)  rather  than  effects 
resulting  from  the  mixture. 

6,    Codling  moth  trap  records  have  been  maintained  at  the  Hood  River 
Station  for  the  past  20  years.    Ten  traps,  baited  with  dimalt  and  yeast, 
constitute  the  number  of  units  employed  in  determining  seasonal  moth 
activity.    During  the  years  19^  and  19^7.  approximately  one-half  of  the 
Station  apple  orchard  was  sprayed  with  DDT.    The  other  half  received  lead 
arsenate  during  this  period.    These  orchard  areas  are  separate  units.  In 
19^8,  the  entire  apple  orchard  was  sprayed  with  DDT.    In  I9U7,  where  DDT 
was  used,  an  average  of  .83  percent  wormy  apples  resulted;  lead  arsenate, 
19o0  percent  wormy.     Severe  hail  injury  of  fruit  occurred  in  19^7 •  Lead 
arsenate  failed  to  effectively  stop  worm  entrance.    This  background  is 
presented  to  indicate  probable  differences  in  numbers  of  19^S  carry-over 
worms  in  the  two  sections  of  the  orchard. 

Regardless  of  the  fact  that  there  has  occurred  a  marked  difference 
in  worm  carry-over  during  the  past  two  years  in  these  orchard  blocks,  moth 
catch  prior  to  the  first  DDT  application  has  been  quite  similar.    This  per- 
formance was  contrary  to  that  expected.    In  19^8,  81  percent  as  many  moths 
were  taken  prior  to  the  first  DDT  spray  (June  9-12)  in  the  area  sprayed 
for  three  years  with  DDT  than  where  lead  arsenate  had  been  used.    In  19^7? 
72  percent  as  many  moths  were  captured.    After  the  first  DDT  spray  in  19^8» 
only  17  percent  as  many  moths  were  taken  where  DDT  had  been  employed  for 
three  years.    From  these  observations,  it  woTild  appear  that  extensive  and 
general  movement  of  moths  occurs  prior  to  the  first  DDT  application  where 
sources  of  re-infestation  are  present.    This  information  leads  to  the  con- 
clusion that  the  use  of  bait  traps  may  still  be  of  value. 

During  the  past  three  years  where  DDT  has  been  used,  moth  catches, 
following  the  first  cover  have  been  quite  similar.    Moth  take  has  been  con- 
sistently low.    The  patterns  of  19^  were  quite  similar  to  those  obtained 
in  19^6  eutid  19^7*    Where  this  three-year  program  had  been  employed,  but  1^ 
moths  were  taken  after  June  12  in  the  ten  traps.    Where  DDT  was  applied  for 
the  first  time  in  19^8,  83  moths  were  taken*    Before  the  introduction  of 
DDT,  it  was  not  uncommon  to  catch  from  1000  to  2000  moths  in  ten  traps 
during  this  period.    It  is  concluded  that  the  effective  destruction  of 
moths  plays  an  important  part  in  the  worm  control  program.    Attention  to 
moth  activity  and  the  timing  of  sprays  for  their  most  effective  destruction 
may  account  for  the  fact  that  a  two-epray  program  results  in  the  satis- 
factory control  we  have  been  able  to  obtain  in  the  Hood  River  area* 
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Voolly  Aphis  Oontrol 

Parathion  and  "benzene  hexachloride  were  found  to  "be  hi^ly  effective 
in  the  control  of  the  woolly  apple  aphid.    None  of  the  other  materials, 
used  primarily  for  mite  control,  was  found  to  "be  of  value.    These  spray 
materials  included  DN-lll,  Bladex,  IN-U2OO,  Dimite,  and  Arathane,  Control 
was  based  upon  the  aphis  population  occurring  between  nodes  on  sucker 
growth  collected  at  random  in  the  central  portions  of  the  trees.  SSach 
observational  unit  consisted  of  one  bud  and  the  space  between  it  and  the 
next  bud,    Ei^t  hundred  to  2000  of  these  units  were  employed  in  each 
examination.    Samples  were  taken  from  k  to  12  trees  in  each  experiment. 
(See  Table  1  for  programs  employed  and  control  that  followed.) 

The  most  effective  seasonal  control  resulted  from  the  use  of  Gamtox, 
11/2  pounds  per  100  plus  3  l/^  gallons  dormant  oil  per  100  applied  April 
19  as  a  late  dormant  and  followed  up  in  the  first  cover,  June  10th,  with 
Gamtox  1  pound  per  100  plus  DDT.    Practically  no  woolly  aphis  developed 
on  these  trees  throughout  the  season.    See  Experiment  W-l-d,    VHiether  or 
not  Gamtox  or  other  BHC  sprays  can  be  recommended  for  this  purpose  remains 
to  be  determined.    Characteristic  odor  persisted  for  a  long  period  in  this 
plot.    iVesh  and  canned  fruit  has  been  submitted  to  an  official  tasting 
team  at  Oregon  State  College  for  their  opinion  relative  to  possible 
deleterious  effects.    Samples  from  other  plots  have  been  submitted,  A 
report  on  their  findings  is  not  available  at  this  time, 

Gamtox  used  with  the  dorioant  only,  Experiment  W-1,  materially  reduced 
the  seasonal  population.    The  degree  of  infestation  was  relatively  light. 
Gamtox  combined  with  oil-^me^siilfur  in  the  late  dormant  resulted  in  severe 
injury.    Thirty  percent  of  the  fruit  buds  were  killed  and  other  injured  in 
varying  degree, 

Isotox,  1  pound  per  100,  a  comparatively  odorless  benzene  hexachloride 
appli  ed  as  a  third  cover,  September  k,  cut  down  a  severe  infestation  of  ^O^S 
percent  to  U,0  percent  when  the  population  was  determined  a  month  after 
spraying.    The  infestation  on  the  internodes  was  light  in  character,  (See 
Experiment  6-a,  Table  1.) 

Parathion  was  used  at  various  dosages  and  number  of  applications. 
Excellent  control  was  obtained  in  Experiment  1,  where  two  sprays  were 
applied;  the  first  cover  using  I/2  poujid  of  25  percent  material  and  a 
second  cover,  July  2S,  employing  1  pound  of  the  material.    Two-tenths  (.2) 
percent  infestation  was  observed  on  August  30  and  U.5  percent,  with  only 
,7  percent  recorded  as  abundant,  on  October  12.    Parathion  in  four  covers. 
Experiment  H-a  produced  the  best  results  where  this  insecticide  was 
employed.    At  the  end  of  the  season,  but  l.S  percent  infestations  were 
found,  all  of  which  were  light  in  character.    Permate,  combined  with  para- 
thion and  DDT  effectively  reduced  an  extensive  population  when  applied  on 
July  29,    Reasonably  effective  control  prevailed  through  the  remainder  of 
the  season.    It  is  evident  that  there  are  now  available  two  highly  effec- 
tive woolly  aphis  sprays.    It  remains  to  be  determined  how  they  can  be  most 
economically  and  effectively  used  for  the  control  of  this  insect. 


Continued  us©  of  DDT — two  to  three  years  in  the  Station  orchard — has 
practically  eliminated  the  woolly  aphis  parasite  Aphelinus  mali.    Only  six 
colonies  of  aphids  were  found  attacked  by  this  parasite  while  examining 
over  22,000  nodes  and  internodes  on  sucker  growth.    On  the  other  hsjid,  DDT 
does  not  appear  to  effect  the  activities  of  syrphid  larva  (species  not 
determined).    Ezeimination  of  the  data  presented  in  Table  1  indicates  that 
a  lower  aphis  population  occurred^ at  the  time  of  the  October  check-up  than 
existed  on  August  30,    This  reduction  was  largely  due  to  clean-up  activities 
of  syrphid  lerva. 


Mite  Control 

There  are  three  species  of  mites  involved  in  the  control  problem  in 
the  Hood  River  area  at  this  time.    These  are  the  Brown  mite,  Bryobia 
praetiosa,  European  red  mite,  Paratetranychus  pilosus,  and  the  Willeunette 
mite,  Tetranychus  Willamettei,    The  control  of  the  Willamette  mite  is  by 
far  the  most  serious  problem.    A  rust  mite  is  common  on  pears  but  no  ex- 
tensive control  studies  have  been  initiated  to  date. 

Our  mite  studies  are  still  in  the  exploratory  stage.    Some  20  different 
combinations  were  used  in  the  l^kS  studies  where  seasonal  population  records 
were  taken.    Two  series  of  tests  were  run.    One  involved  what  we  thought  at 
the  beginning  of  the  season  was  a  program  for  the  control  of  European  red 
mite.    It  developed  later  that  we  were  dealing  with  a  mixed  population  of 
European  and  Brown  mite  with  a  late  infestation  of  Willamette  mite.  This 
block  of  trees  had  not  been  sprayed  with  a  dormant  spray  for  a  nmber  of 
years.    An  extensive  egg  deposit  of  the  two  species  was  present  in  the 
spring  of  19^8.    Another  series  of  tests  was  run  in  the  Station  orchard 
vhere  the  dominant  species  was  the  Willamette  mite*    This  area  had  been 
regularly  sprayed  with  a  late  dormant,  oil-lime- sulfur  spray  for  a  number 
of  years*    The  European — Brown  mite  complex  was  of  minor  proportions  in 
the  section  of  orchard  annually  sprayed. 

Preliminary  conclusions  based  upon  studies  conducted  to  date  indicate 
the  following? 

European  and  Brown  Mites 

1.  Dormant  oil-lime- sulfur  is  an  effective  spray*    Prior  to  DDT 
usage  this  one  spray  usually  gave  seasonal  control*    Where  there 
oeours  a  later  build-up,  one  or  two  parathion  applications  has 
produced  excellent  results* 

2.  Parathion  applied  in  a  pink  and  second  cover  used  with  Vermate 
for  scab  control  effectively  controlled  these  two  species.  The 
same  materials  used  in  a  pink,  first  and  second  cover  did  likewise. 
DN-111  used  with  fermate  although  quite  effective  early  in  the 
season,  failed  to  produce  sustained  control*    ISr-ll-200  and  Dimite 
produced  good  control  as  long  as  covers  were  maintained  at  intervals 
of  a  month  to  six  weeks.    Some  build-up  occurred  late  in  the  season 
when  applications  were  discontinued.    Dimite  appeared  to  be  somewhat 


-  73H  - 


more  effective  than  IN-i|.200.    Early  control,  i.e.  pink  stage 
nAiere  no  dormant  spray  had  "been  applied,  appears  desirahle. 

3.    Geuntoz  appears  to  exert  little  or  no  control  on  Suropean  and 
Bro\Ai  mites. 

k,    Vlhere  the  populations  of  the  Suropean  red  and  Bro\m  mites  are 
dominant  early  in  the  season,  actiyities  of  the  Willamette  mite 
are  usually  suppressed*    Willamette  mites  eventually  take  over, 
late  in  the  season, 

5.  Ara thane,  used  late  in  the  season  in  small  tests  only,  appears 
to  offer  promise. 

6.  Based  upon  information  now  available,  it  is  Relieved  the  European 
and  Brown  mites  can  "be  effectively  controlled  with  a  rather  simple 
€uid  economical  program. 


Willamette  Mite 

Generally  spes^ng,  the  results  o'btained  from  the  applications  made 
in  19^81  were  disappointing.    It  appears  that  no  simple  €Uid  economical  pro- 
gram can  be  devised  from  present  known  materials.    The  Willcuaette  mite  is 
apparently  a  more  difficult  orgcmism  to  deal  with  than  the  Pacific,  two- 
spotted,  Suropeeai  red  and  Brown  mite«    Eeasonahly  good  control  was  obtained 
with  several  materials  as  long  as  coverage  was  maintained.    However,  as 
soon  as  these  were  discontinued,  population  build-up  occurred.  Farther 
investigation  of  dosages  and  timing  based  upon  information  that  is 
accumulating  may  result  in  the  development  of  a  practical  solution  of  the 
problem.    Matters  of  interest  that  appeared  in  the  past  season's  work  are 
as  follows; 

!♦    fhe  late  dormant,  oil-lime- sulfur,  effectively  destroyed  a  very 
high  percentage  of  overwintering  mites.    !Ehe  mites  were  in  the  process 
of  moving  from  hibernation  quarters  at  the  time  the  spray  was  applied. 
This  spray  practically  eliminated  infestation  for  a  period  of  five  or 
six  weeks  after  which  time  build^-up  started* 

2.    Parathion  failed  to  perform  as  it  has  for  other  investigators 
working  on  the  control  of  Pacific  mite.    It  was  expected  that  two, 
and  not  more  than  three,  applications  would  hcuidle  the  problem. 
Further  spraying  should  have  been  employed  in  a  number  of  our  tests. 
It  appears  that  l/2  pound  per  100  dosage  is  insufficient  for  the 
Willamette  mite.    Better  and  more  lasting  control  followed  where  an 
application  of  1  pound  per  100  was  employed.    Unfortunately,  no  cos- 
pie  te  program  was  conducted  with  this  concentration.    Qenerfd  control 
conditions  and  seasonal  tree  appearance  was  best  i^ere  parathion  was 
used  at  I/2  per  100  in  the  first  cover  and  1  pound  in  the  second  ^ 
cover.    Control  in  this  plot  was  better  than  where  a  pink  of  1  pei^lbkP8Ss/ 
by  three  covers  of  I/2  pound.    A  late  damaging  infestation  likewise 
occurred  where  a  pink  spray  of  1  per  100  was  applied,  followed  by  two 
covers  of  one  half  each.    This  performance  is  consistent  with  minor 
tests  conducted  in  ISkj* 
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3.  Dimite  very  effectively  controlled  mites  for  a  period  of  at 
least  six  weeks  following  each  application*    The  late  dormant  oil- 
lime-  sulfur  followed  "by  two  covers  (Plot  S,  Table  l)  reduced  late 
"build-up  and  appearance  of  the  trees  throughout  the  season  indicated 
control  was  equal  or  hotter  than  most  programs  employed.  Unfortu- 
nately, Dimite  exerts  little  or  no  control  of  the  woolly  aphis. 

4.  IH~^200  appears  to  he  some\^t  less  effective  than  Dimite  with 
a  shorter  residual  effect*    Build-up  occurred  late  in  the  season 

after  spraying  was  discontinued* 

5.  Dlfc-lll  was  found  to  he  more  effective  where  used  at  3/^  pound 
per  100  than  l/2  pound  per  100.    The  period  of  protection  was  found 
to  he  relatively  short,  indicating  that  three  or  four  covers  at 
least,  would  he  necessary  to  prevent  late  season  huild-up*  Heed 
for  care  in  applying  this  material  was  demonstrated.    Increased  sun- 
burn occurred  when  the  temperature  reached  93^  a*  ti^e  time  of  spraying 
or  occurred  for  a  few  days  following  spraying. 

6.  Ara thane,  used  in  limited  tests  late  in  the  season  appears  to 
he  a  promising  material. 

7.  Hexaethyl  sprays  were  not  included  in  the  I9HS  program* 
Practical  usage  in  19^  demonstrated  that  these  materials  have,  at  times 

place  in  a  seasonal  program. 

8.  Mite  damage  was  not  measured  in  19^8  due  to  a  very  erratic  crop 
performance  in  the  Station  orchard*    Small  sized  fruits  generally 
prevailed  in  the  district*    Seasonal  growing  conditions  douhtless 
contributed  to  this  development.    There  occurred  hut  93  clear  days 
at  Hood  Eiver  in  19^3.    The  severe  hail  storm  of  June  7,  19'^7, 
apparently  effected  the  19^S  crop*    Production  in  the  hail  area  was 
generally  poor  being  more  pronounced  in  orchards  where  defoliation 
was  excessive*    The  trees  in  some  orchards  lost  a  large  proportion 
of  their  leaves  with  none  uninjured. 

Although  foliage  damage  due  to  mite  activity  was  quite  noticeable 
late  in  the  season,  it  is  believed  at  this  time  that  population  arising 
after  mid-September  resulted  in  little  commercial  datnage* 


Parathion  Deposits  on  Apples  and  Leaves 
and  Losses  Under  Growing  Conditions 

In  order  to  learn  the  rate  at  vdiich  parathion  volatilizes  or  decoa^oses 
under  growing  conditions,  samples  of  apples  and  leaves  were  taken  at  intervals 
immediately  after  spraying,  for  chemical  analyses*    The  leaves  from  Newtown 
apples  were  sampled  immediately  after  and  following  the  application  of  the 
first  parathion  spray.    Because  the  apples  were  so  small  at  this  time, 
samples  were  not  taken  until  after  the  second  parathion  application*  The 
results  as  given  in  the  table  indicate  a  rapid  loss  of  the  parathion* 
Apparently,  also,  the  rate  of  loss  from  the  leaves  was  much  more  rapid  than 
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from  apples,  due  probably  to  the  relative  waxiness  of  the  surfaces,  ibout 
10  percent  only  of  the  parathlon  remained  on  the  leaves  after  a  veek's 
period  while  on  apples,  approximately  half  still  remained.    The  loss  con- 
tinued on  the  apples  until  harvest  when  less  than  .1  p. p.m.  was  present. 
Other  substantiating  data  were  obtained.    All  treatments  show  that  if  an 
interval  of  one  month  or  more  before  harvest  occurred  following  the  last 
spray  application,  that  a  trace  only  of  the  parathion  remained. 


Table  2. — Parathion  on  Apples  and  Leaves 


Parathion  Deposit 


Spray  Program 

Character  of  Sample 

Apple 
P.P.M. 

Leaves 
Mic./Sq.  On. 

1st  Cover  6/lO/Ug 

Parathion  25^^  l/2  lb. -100 
DDT  1-100  (actual) 

Before  2nd  spray 
After  2nd  spray 

.27 

2.10 

.03 

i.ko 

2nd  Cover  7/2S/2+S 
Parathion  25^  1  lb. -100 
DDT  1-100  (actual) 


3  Days  after  2nd  spray 

1.33 

.27 

7  Days  after  2nd  spray 

1.09 

.18 

2  Weeks  after  2nd  spray 

.80 

.05 

3  Weeks  after  2nd  spray 

.70 

.OU 

k  Weeks  after  2nd  sprggr . 

.30 

.03 

21/2  Months  (harvest) 

.07 

.02 
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C.  J«  Sorenson,  Utah  J^ricultural  Szperiment  Station,  Logan. 

l^kB  Spray  Teats  for  the  Control  of  Apple  Insect  Peste 

Th©  1948  spray  tests  of  the  Utah  Agricultural    Experiment  Station  for  the  con- 
trol of  apple  insect  pests  were  conducted  by  the  Departments  of  Entomology  and  Hor'> 
ticulture  cooperating »    They  were  performed  at  Logan  in  an  old  apple  orchard  situ- 
ated on  a  rather  steep  side  hill  where  the  soil  consists,  in  the  main,  of  a  shallow j 
coarse,  gravelly  loam.    This  orchard  contains  394  old  trees  of  several  different 
varities. 

In  early  spring  the  trees  were  found  to  carry  extremely  heavy  populations  of 
overwintering  codling-moth  larvae  and  eggs  of  the  brown  mite^    Because  of  these 
infestations,  this  orchard  was  considered  an  excellent  place  in  which  to  make  com- 
parative tests  of  certain  insecticides  to  ascertain  their  relative  effectiveness 
in  controlling  the  infesting  insect  pests. 

For  initial  control  of  mites  p  aphidsg  and  mildew the  program  specified  in 
table  1  was  executed* 

Table  1,    Experimental  program  executed  during  the  delayed-dormant  stage  for  the 
control  of  mites,  aphids^  and  mildew,  1948 


Insecticides  used 

Mount  of 
insecticide 
per  100  gali« 

Stage  of 
tree  growth 
when  applied 

Portion  of 
orchard  treated 

Lim©  sulfur 
(liquid 3  32-Baume») 

^  (gallon^ 

IE 

early  green-tip 

J  of  orchard 

(2) 

Combination  of  liia© 
sulfur  (liquid,  32  B*) 
and  dormant-type  spray 
oil 

S 
1 

early  green-tip 

i  of  orchard 

(3) 

Dormant-type  spray 

oil 

6 

early  green-tip 

i  of  orchard 

(4) 

Lime  sulfur 

4 

early  pink-bud 

i  of  orchard 

Treatments  specified  in  table  1  were  not  replicated. 

The  experiiaental  program  carried  out  for  the  control  of  codling  mpth  and 
summer  infestations  of  mites  and  aphids  is  presented  in  table  2« 
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Table  2,    Eixperimental  program  executed  for  the  control  of  codling  moth  and  summer 
infestations  of  mites  and  aphids     (four  replicates) 


Sprays 
applied 

Spray 
dates 

Insecticides  tested  against 

Amount  of 
insecticide 
per  100  cals. 

Codling  moth 

Mites 

Aphids 

Calyx 
1st  cover 

2nd  cover 

3rd  cover 

4th  cover 

5th  cover 

6th  cover 

7th  cover 

1st  cover 
2nd  cover 

3rd  cover 
4th  cover 

5th  cover 

6th  cover 

My.  28 
Je.  9 

Je.  16 
Jy.  13 

Jy.  23 

Ag.  2 

Ag.  18 

Ag.  31 

ISy.  31 
Je.  24 

Jy.  14 
Jy.  28 

Ag.  6 

Ag.  23 

(1)  Lead  arsenate 

lead  arsenate 
plus 

lead  arsenate 
plus 

lead  arsenate 
plus 

lead  arsenate 
plus 

lead  arsenate 
plus 

lead  arsenate 
plus 

lead  arsenate 
plus 

(2)  Cryolite  (nat 

(3)  DDT 
DDT 

plus 

DDT 

plus 

DDT 

plus 

DDT 

plus 

DDT 

plud 

(4)  Methoxychlor* 

6 

sunyner  oil 
summer  oil 

light  summer 
oil 

summer  oil 
plus 

wettable  sulfur 
plus 

parathion  (15^-W) 
plus 

parathion  (15^-W) 
plus 

iral)* 

parathion  (15^-w) 

parathion  (15^-W) 

parathion  {15%-^) 
plus 

parathion  (15^-W) 
plus 

parathion  (15?S-W) 
plus 

0 

0 
0 

0 

nicotine  sulfate 
nicotine  sulfate 

• 

nicotine  sulfate 
nicotine  sulfate 

• 

nicotine  sulfate 
nicotine  sulfate 
nicotine  sulfate 

3  lbs. 

3  lbs. 
2-Q  qts. 

3  lbs. 
2^  qts. 

3  lbs. 
6  qts. 

3  lbs. 
ij  qts. 

1  pt. 

3  lbs. 

2  lbs, 
1  pt. 

3  lbs. 
i  lb. 

1  pt. 

3  lbs. 
i  lb. 

1  pt. 

2  lbs. 

2  lbs. 

1  lb. 

2  lbs. 

1  lb. 

2  lbs. 
i  lb. 

1  pt. 

2  lbs. 
i  lb. 

1  pt. 

2  lbs. 
i  lb. 

1  pt. 

*  This  insecticide  was  applied  on  the  same  dates,  in  the  same  amounts,  and  with  the 
same  materials  and  their  amounts,  for  the  control  of  mites  and  aphids  as  lead  arsen- 
ate. 


**  This  insecticide  was  applied  on  the  same  dates, in  the  same  amounts,  and  with  the 
same  materials  and  their  amounts,  for  the  control  of  mites  and  aphids  as  with  DDT. 
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Application  of  cover  sprays  was  timed  by  moth  catches  in  bait  traps  situated 
in  five  different  locations  of  the  orchard.    Peak  periods  of  moth  flight,  as  indi- 
cated by  moth  capture  in  the  bait  traps,  occurred  during  the  last  week  in  May,  and 
from  Jxme  7  to  12,    A  third  peak  only  two-thirds  as  high  as  the  June  maximum,  oc- 
curred on  August  18,    Codling  moths  were  continuously  active  all  summer  long  with 
the  exception  of  a  couple  of  rainy  days.    A  situation,  unusual  in  Cache  Valley, 
with  reference  to  spring  emergence  of  codling  moth  occurred  in  this  orchard  in  1948; 
codling  moths  became  active,  and  were  captured  in  bait  traps  before  all  of  the 
blossom  petals  had  fallen.    Ordinarily  the  overwintered,  or  first-brood,  moths  do 
not  become  active  until  several  days  after  the  petaX-fall  stage. 

Plots  sprayed  with  DDT  or  methoxychlor  did  not  receive  a  calyx  spray.  Col- 
loidal spreader  was  also  added  to  all  cover  sprays  according  to  manufacturers*  re- 
commendations. 

RESULTS  OF  TESTS 

The  delayed- dormant  sprays  gave  satisfactory  control  of  mites  until  about  mid- 
season,  when  moderate  numbers  of  the  brown  mite  appeared,  necessitating  repeated  ap- 
plications of  miticides.    Fifteen-percent  parathion,  at  a  dosage  of  ^  pound  per  lOQ 
gallons,  failed  to  give  satisfactory  control  of  the  brown  mite  or  the  woolly  apple 
aphid B    The  latter  built  up  to  tremendous  numbers  even  after  J  pound  of  15-peroent 
parathion  was  used,  beginning  with  the  fourth  cover  sprcy . 

One  tree  in  the  orchard  was  left  unsprayed  after  midseason,  to  serve  as  a  check 
or  for  comparison  of  the  mite  infestation  with  that  on  the  sprayed  trees.  This 
tree  became  so  heavily  infested  with  brown  mites  that  all  leaves  tiorned  yellow,  and 
practically  all  of  the  fruits  had  heavy  rosettes  of  living  mites  and  their  eggs  in 
the  blossom  ends.    Throughout  the  orchard  veurying  numbers  of  mites  could  be  found 
after  midseason,  but  on  none  of  the  trees  were  there  sufficient  numbers  to  cause 
any  appreciable  damage. 

Although  large  numbers  of  dead  woolly  aphids  were  observed  after  each  spraying 
with  nicotine  sulfate,  nevertheless  they  multiplied  so  rapidly  and  produced  such  a 
heavy  population  that  considerable  damage  was  caused  to  young  twig  growth  and  much 
annoyance  to  pickers  while  harvesting  the  crop. 

Data  relative  to  results  obtained  with  the  various  treatments  for  oodling-moth 
control  were  taken  near  midseason  (July  20  and  21)  and  more  completely  again  during 
X&te  September  to  mid-October  while  the  crop  was  being  harvested.  ,  During  the  lat- 
ter period  random  samples  of  approximately  one-fifth  of  the  fruit  from  each  of  near- 
ly all  the  trees  were  checked  for  worm  infestation.    The  data  taken  at  these  two 
periods  show  the  same  order  of  superiority  for  the  four  different  insecticides  test- 
ed* 

Methoxychlor  gave  the  best  control  of  codling  moth  of  any  of  these  insecticides.. 
Statistical  analysis  of  the  data  showed  that  the  difference  in  the  degree  of  control 
obtained  with  this  insecticide  was  highly  significant  in  comparison  with  that  ob- 
tained with  DDT. 

DDT  proved  to  be  second  best.    Results  obtained  with  it  were  significantly  su- 
perior to  those  obtained  with  either  lead  arsenate  or  natural  cryolite.    Lead  ar- 
senate gave  significantly  better  control  than  did  natural  cryolite. 

A  wind-driven  hail  shower  occurred  on  July  4,  causing  much  damage  to  tree  foli- 
age and  breaking  the  skin  of  many  of  the  apples,  thereby  opening  an  easy  avenue  of 
entry  to  injured  fruit  for  oodling-moth  larvae.    U&ny  such  entries  were  observed 
while  inspecting  the  apples  and  taking  other  data  in  the  orchard  and  this  condition 
evidently  was  responsible  for  an  increased  infestation  of  apple  worms. 
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VIRGINIA 


W.  S,  Hough,  Winchester  Research  Laboratory,  Virginia 
Agricultural  Experiment  Station,  V/inchester. 


Codling  moth  injury  was  at  the  lowest  level  noted  in  northern 
Virginia  for  many  years  due  primarily  to  unfavorable  weather  con- 
ditions and  to  the  general  practice  of  using  DDT.     On  the  other 
hand,  injury  caused  by  the  red-banded  leaf  roller    mounted  to  a 
new  high.    No  general  outbreak  of  mites  occurred,  but  late  in  the 
season  the  white  mites,  T.  schoenei,  threatened  in  a  number  of 
orchards. 

The  plum  curculio,  ordinarily  not  a  serious  pest  on  apples, 
caused  considerably  more  damage  than  the  codling  moth  in  one 
experimental  orchard  where  DDT  was  used  exclusively  throughout 
the  season  beginning  with  the  petal-fall  spray.     Tests  on  plums 
indicate  that  parathion  will  control  the  plum  curculio  when  used 
at  the  rate  of  2  pounds  of  25  per  cent  parathion  per  100  gallons. 
It  is  believed  that  this  may  not  be  the  minimiim  dosage  required. 
But  further  tests  will  be  necessary  to  establish  the  minimum  dosage 

Tests  against  the  first,  second  and  third  broods  of  the  red- 
banded  leaf  roller  confirm  the  results  of  1947  to  the  effect  that 
a  single  application  of  25  per  cent  DDD  (Rhothane)  properly  timed 
controlled  this  insect.  Results  of  a  single  spray  on  July  21,  19 
against  second  brood  red-banded  leaf  roller  larvae  were  as  follows: 


Materials  and  Amount  Per  100  Gallons  Per  Cent  Control* 


*Control  based  on  comparison  of  live  larvae  found  just  before 
spraying  and  3  days  later. 

Results  of  a  single  spray  applied  against  third  brood,  larvae 
on  September  13,  1948  (when  many  of  the  larvae  were  webbed  between 
two  leaves  and  therefore  not  exposed  to  direct  contact  with  the  spray) 
were  as  follov/s: 


2^fo  parathion    1  lb.  . 

2^fo  parathion    2  lb, 

25%  Rhothane  1  qt. 

50%  Rhothane  powder  2  lb. 

25%  Rhothane  1  qt.  and  Bordeaux  2-4-100 

15%  parathion  (Aphamite)  3  ll^. 

15%  parathion  (Aphamite)  3  lb,  &  Fermate  1  lb. 

40%  chlorinated  camphene  (Chlorpheen)  2i  lb. 


9B 
99 
97 
100 

99 

100 
100 
92 
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Materials  and  Amount  Per  100  Gallons  Per  Cent  Control  * 


25%  parathion    J  lb.  59 

2%  parathion    1  lb.  80 

50%  Rliothane  powder  1  lb.  94 

50%  Rhothane  powder  ij  lb.  85 

Mar late  3  lb.  42 

25%  parathion  1  lb.  &  40%  sulfur  paste  5  lb.  72 

50%  Rhothane  powder  1  lb.  &  40%  sulfur  paste  5  lb.  73 


In  another  orchard  where  most  of  the  third  brood  larvae  were 
on  water  sprouts  or  on  single  leaves  and  therefore  more  subject 
to  contact  with  the  spray,  results  of  tests  applied  on  September  8, 
1948  were  as  follows: 


Materials  and  Amount  Per  100  Gallons  Per  Cent  Control 


50%  Rhothane  powder  1  lb.  91 
50%  Rhothane  powder  1  lb.  &  70%  sulfur  paste  6  lb.  62 
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Effect  of  various  spray  combinations  on  the  control  of  codling 
moth  and  red-banded  leaf  roller  in  an  experimental  orchard  of  York 
Imperial  trees  is  summarized  in  the  accompanying  table.  Codling 
moth  injury  includes  all  drop  fruits  as  well  as  harvested  fruits, 
but  the  record  of  leaf  roller  injury  is  based  largely  on  the  exami- 
nation of  the  harvested  fruits  in  September. 


Plot 


Amount  in  100  Gallons 


 Fruit  Injured 

Codling  Moth    Leaf  Roller 


1 


Cather  Orchard  (Lead  3  lb,,  lime  6  lb.,  and  lime-sulfur  6  qt.  in 
petal-fall  (week  of  April  26)  and  1st  cover  spray  (week  of  May  10) 
applied  by  grower.)     The  materials,  except  as  noted,  listed  below 
were  applied  in  the  2nd  to  5th  covers  (May  21,  June  4,  June  19, 
and  July  28,  respectively).    Fungicide  341-Cl/  i  qt.  plus  lime  J  lb. 
was  added  in  4th  and  5'th  covers. 


50^  Methoxychlor  2  lb. 
25%  Gytol2/  2  lb. 
Ryania  (ground  root)  6 
25%  Thiophos  3  lb. 
Lead  arsenate  3  lb. 


1. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 

9. 

10. 
11. 
12. 

13. 
14. 
15. 


16. 

17. 

18. 

19. 
20. 

Check,  not  sprayed 


lb. 


50% 
50% 


DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb.. 

enone  l%i^ 

DDT 

2 

lb. 

DDT 

2 

lb. 

DDT 

2 

lb. 

in  2nd 


Neotran 
Neotran 
(IN-4200  1 
cover) 
25%  Thiophos  i  lb. 
25%  Thiophos  i  lb. 
25%  Thiophos  1  lb. 
25%  Aryl    Alkyl  Sulfonate 

(Miticide  #6i/  i  gal.  in 

2nd  cover) 
25%  Mxed  Alkyl  Sulfite 

i  pt. 
DN-111    li  lb. 
)  lb. 

Neotran  2j  lb. 
Dimitel/  1  pt. 
25%  Thiophos  i  lb. 


6.69 

44. 88 

10.51 

32.80 

1.21 

50.81 

0.70 

3.54 

5.90 

0.69 

0.69 

22.91 

1.27 

16.96 

4.13 

14.70 

1.35 

44.70 

1.62 

34.31 

0.88 

19.84 

0.00 

6.29 

0.80- 

34.17 

0.89 

34.78 

0.19 

24.97 

0.48 

37.16 

39.00 

19.82 

3.29 

27.47 

1.15 

27.63 

0.51 

7.54 

35.47 

16.01 

1/  2-heptadecyl  glyoxalidine . 

2/  Contains  25%  ditolyl  trichloroethane. 

3/  Polvalkvlene  elycol  derivative.  - 

4/  T-280  powder  containing  1%  rotenone  and  4%  piperonyl  cyclonene 
y  25%  Di  (parachlorophenyl)  methyl  carbmol. 

25%  Thiophos  is  25%  parathion. 
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CANADA  (British  ColtunMa) 

J.  Marshall,  Dominion  Entomological  Laboratory,  Summerland. 

Summary  of  Experimental  Resiilts  in  Codling  Moth 
and  Baropean  Red  Mite  Control  -  19^8 

Codling  Moth  -  The  last  three  years  have  been  unfavourable  for  codling  moth 
development.    In  British  Columbia  DDT  is  now  generally  used  for  codling 

moth  control.    Codling  moth  populations  have  dropped  to  trace  proportions  in 
many  orchards.    An  example  was  the  experimental  orchard  in  which,  on 
unsprayed  check  trees,  there  was  1  entry  per  1500  apples,    A  few  years 
ago  this  orchard  was  receiving  6  cover  sprays  annually  and  some  years 
infestation  reached  20  per  cent.    No  infestation  records  w.ere  obtained 
this  year. 

European  Red  Mite  -  Fifteen  %  parathion  8  oz.:10C  gal.  (Imperial  measure)  or 
potassium  ammonium  selenosulphide  preparation  ("Selocide" )  1  qt.:10G  gale 
applied  to  apple  at  the  pink  stage,  were  more  effective  than  a  dormant 
application  of  dormant  oil  (220  S.S.U.  Vis.  lOO^F.,)  2  gal.-lime  sulphur 
4  gal •: 100  gal.    These  pink-sprayed  plots  required  no  summer  mite  sprays. 

As  a  summer  spray,  parathion  \S%  0.5  lb.: 100  gal.  used  in  3 
applications  together  with  DDT  was  approximately  as  effective  as  mono- 
ethanolamine  dinitrocyclohexylphenolate  2  oz.  (parent  compound)  used 
with  DDT,  But  at  the  end  of  the  season,  trees  that  received  parathion- 
DDT  carried  twenty  times  as  many  winter  eggs  as  did  those  that  received 
the  DNCHP  salt  with  DDT  and  sixteen  times  as  many  as  those  that  received 
no  sprays  of  any  kind.    On  the  other  hand,  the  latter  compound,  when 
used  in  concentrate  sprayers,  has  been  more  prone  to  result  in  foliage 
injury  than  parathion.    Incidentally,  the  D.N.C.H.P.  salt  was  used  almost 
exclusively  by  growers  for  red  mite  control  in  British  Columbia  during 
194-8  and  except  in  a  few  cases,  gave  satisfactory  results  at  low  cost. 
Diparachlorophenyl  methyl  carbinol  1S%  powder  1  lb.: 100  gal.  in  3  cover 
sprays  with  DDT  was  inferior  to  parathion  15/^  0.5  lb.  but  resulted  in 
far  fewer  winter  eggs.    Lauryl,2-thiazolinyl  sulphide  75^  ("IN-4200") 

1  pint J 100  gal.  was  somewhat  more  effective  than  Parathion  15/^  0.5  lb. 
and  also  resulted  in  far  fewer  winter  eggs.    At  that  concentration, 
however,  it  caused  considerable  foliage  injury  to  apple.  Di(4-chloro- 
phenoxy)  methane  40/^  ("Neotran")  1.25  lb.: 100  gal.  was  approximately 
as  effective  as  DMC  but  caused  distinct  russet  spotting  of  Delicious 
fruits.    Tetraethylpyrophosphate  40/C  0.5  pt.:lC0  gal.,  gave  excellent 
immediate  kill  of  European  red  mite  but  its  residual  action  was  poor 
and  it  caused  foliage  injury  of  apple  and  serious  foliage  and  fruit 
injury  of  pear.    Monoethanclamine  dinitro-o-secondary  butyl  phenolate 

2  oz.  (parent  compound) :100  gal.,  gave  excellent  summer  control  of  red 
mite  but  caused  serious  fruit  and  foliage  injury  of  apple.  Addition 
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of  polyethylene  polysulphide  0.5  lb.: 100  gal.  to  parathion  and  DLX  did  not  prove 
encouraging.    Purpose  of  the  mixture  was  to  produce  a  very  adhesive  residue. 
Two  liquid  concentrates  of  parathion,  one  from  a  U.S.  manufacturer,  the  other 
from  a  Canadian  manufacturer,  caused  considerable  foliage  and  fruit  injury  to 
apple  when  used  at  equivalent  concentration  to  0.5  lb.  of  15/^  parathion  powder  in 
concentrate  spray  equipment.    The  powder  caused  no  injury.    Perhaps  the  most 
interesting  feature  of  the  fairly  extensive  acaricidal  trials  was  the  great 
impetus  given  to  winter-egg  laying  by  parathion  15^  0.5  lb.  plus  DDT  50/<^  0.5  lb.: 
100  gal.    The  same  material  at  2  lb,  but  lacking  DDT  did  not  produce  that  effect. 

HiRh-Speed  Concentrate  Sprayers 

Work  was  continued  for  the  third  year  with  high-speed  concentrate 
sprayers  in  experiments  designed  to  eliminate  hand  spraying.    Basis  of  the  work 
was  operation  of  the  Ckanagan  Experimental  Sprayer,  a  machine  designed  in  the 
Okanagan  Valley  and  built  by  the  Defence  Research  Station  at  Suf field,  Alta. 
Apple  scab  control  was  not  quite  as  good  with  the  Okanagan  Experimental  Sprayer 
(both  steam  and  hydraulic  units)  as  with  hand  spraying,  but  the  machine  was 
operated  at  twice  the  intended  speed  and  used  much  less  spray  material  than 
hand  application.    The  steam  and  hydraulic  units  of  the  same  machine  controlled 
mildew  on  apples  to  about  the  same  extent  as  hand  spraying.    A  commercial  con- 
centrate trailer-blower  was  evidently  as  effective  as  hand  spraying  for  San 
Jose'  scale  control  in  the  dormant  period.    Three  concentrate  machines  (two 
of  them  commercial  adaptations  of  the  Okanagan  Experimental  Sprayer)  gave 
almost  as  good  control  of  pear  psylla  as  did  very  thorough  and  heavy  hand 
spraying.    These  machines  were  also  as  effective  as  hand  spraying  for  summer 
control  of  codling  moth  and  European  red  mite.    Chemical  analyses  of  oil 
deposits  revealed  that  both  the  trailer-blower  and  Okanagan  Experimental  Sprayer 
applied  sprays  very  uniformly  in  the  dormant  period.      pray  deposits  in  the 
tree  tops  were  almost  as  heavy  as  deposits  on  the  lower  branches,  while  with 
hand  spraying  the  deposits  at  the  tops  were  often  lower  than  deposits  at  the 
bottoms.    Average  deposits  with  concentrate  machines  were  higher  than  those 
from  hand  spraying  although  dosages  per  acre  were  similar.    Concentrate  machines 
did  not  give  as  uniform  deposits  as  hand  spraying  on  large  apple  trees  in  full 
foliage.    Indications  are  that  high-speed  "automatic"  sprayers  probably  cannot 
be  made  to  do  as  good  a  job  of  pest  control  as  thorough  hand  spraying  (up  to 
1500  Imperial  gal.  per  acre),  but  will  probably  do  a  better  job  than  the  average 
man  with  a  hand  gun  and  at  the  same  time  effect  a  saving  in  labor  costs  of  up 
to  90^ 
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CANADA  (Continued) 

T,  Armstrong,  W.  (J.  Garlick,  Dominion  Entomological  Laboratory, 
Vineland  Station,  Ontario,  and  J,  A.  Hall,  Dominion  Pruit  Insects 
LalDoratory,  Simcoe,  Ontario. 

In  19^S  the  first  half  of  the  season  was  such  that  emergence  of 
moths  from  overwintering  larvae  was  delayed  and  protracted  and  early  cover 
sprays  were  therefore  relatively  unimportant.    The  third  week  in  August 
was  exceptionally  hot,  the  daily  means  running  over  SO^  P.  which, 
occurring  well  after  all  cover  sprays  were  applied,  "brought  ahout  con- 
siderable injury  in  a  number  of  orchards.    In  general  it  may  he  said  that 
codling  moth  increased  slightly  over  the  previous  year. 

European  red  mite  infestations  were  quite  spotty  and  on  the  whole 
were  not  serious »    DDT  sprayed  orchards  usually  carried  a  higher  popula- 
tion "but  there  were  exceptions*    In  three  widely  separated  orchards  the 
two-spotted  mite  was  the  predominating  species,  in  all  others  o"bserved 
red  mite  constituted  over  90  percent  of  the  mite  population. 

Red  banded  leaf  roller  increased  generally  but  with  a  few  exceptions 
caused  less  than  1  or  2  percent  injury  to  fruit. 

Results  of  Control  Experiments 

Pour  cover  sprays  of  DDT  or  five  covers  consisting  of  DDT  alternated 
with  lead  ar senate-oil  gave  markedly  better  control  on  apples  than  lead 
arsenate  alone  but  failed  to  give  commercial  control  where  adjacent 
orchards  were  unsprayed  or  poorly  sprayed.    In  a  semi-isolated  orchard 
five  covers  of  DDT  applied  two  years  in  succession  have  reduced  deep  injury 
to  one  percent.    Parathion,  2  poxxnds  of  25  percent  per  100  Imperial  gallons 
in  four  cover  sprays  compared  fairly  well  with  DDT  but  caused  some  injury 
to  fruit  and  foliage  at  the  first  cover  (mild  sulfur  fungicide  used), 

Parathion  injury  to  foliage  consisted  in  a  burning  of  areas  of  the 
leaves  and  in  some  cases  the  whole  leaf.    Affected  leaves  soon  dropped 
leaving  the  trees  normal  in  appearance  as  viewed  from  a  distance.  Fruit 
injury  did  not  show  up  till  quite  late  in  the  season  though  obviously 
brought  about  earlier.    It  first  appeared  as  evenly  spaced  dark  dots  about 
pinprick  size.    These  dots  increased  in  size  with  the  fruit  growth  and 
finally  were  large  enough  to  be  very  conspicuous.    The  injury,  though 
superficial,  degraded  the  fruit  and  up  to  30  percent  was  affected 
seriously. 

So  soon  as  the  foliage  injury  occurred  a  test  was  undertaken  on 
large  Mcintosh  trees  (2  trees  per  test)  using  parathion  25  percent,  2 
pounds,  per  100  Imperial  gallons,  (a)  alone,  (b)  with  a  mild  sulfur),  (c) 
with  Fermate,  (d)  with  COOS  and  lime.    No  foliage  injury  showed  \rp  in  any 
of  the  plots  80  treated  which  would  further  indicate  that  injury  was  pro- 
duced only  at  the  first  cover. 

On  pears  two  covers  of  DDT  gave  better  control  than  either  parathion 
or  lead  arsenate  with  summer  oil. 


In  the  Simcoe  area  the  results  from  grower  spraying  in  commercial 
orchards  in  general  were  that  full  prograims  of  DDT  gave  satisfactory  con- 
trol of  codling  moth  but  led  to  a  marked  "build-up  of  red  handed  leaf 
roller  and  of  red  mite  to  the  extent  that  a  miticide  was  required  in  two 
cover  sprays.    The  use  of  an  alternation  of  DDT  and  lead  arsenate  or  the 
use  of  a  combination  of  the  two  in  four  cover  sprays  gave  good  control  of 
codling  moth  and  red  banded  leaf  roller  but  favoured  red  mite.    In  one 
large  orchard  alternation  of  DDT  and  lead  arsenate- summer  oil  gave 
excellent  control  of  codling  moth,  red  banded  leaf  roller  and  red  mite. 

Control  of  Buropean  Eed  Kite 

Plots  consisting  of  eight  large  Delicious  trees,  duplicated,  were 
given  five  covers  of  DDT  (2  pounds  of  50  percent)  at  ten  day  intervals  and 
the  following  acaricides  added  to  the  third  and  fourth  covers.  Bates 
given  are  for  100  Imperial  gallons. 

1.  Monoethgmolamine  salt  of  DNOCHP    (U  oz.  DNOCHP) 

2.  Monoethanolamine  salt  of  DNOCHP    (2  oz.  DNOCHP) 

3.  Check 

k.  DN-Dry  Mix  No.  1.  5  oz.    (2  oz.  DNOCHP) 

5.  DN-Dry  Mix  No.  1,  5  oz..  iJeotran  1  l/k  lb. 

6.  DN-Dry  Mix  No.  1.  2  l/2  oz..  Neotran  3/1+  lb. 

7.  Neotran  2  l/2  lb. 

g.  Parathion  15$^,  2  lb. 

9.  Parathion  1^%,  l/2  lb. 

10.  IN-1^200.  1  pint. 

The  check  (plot  3)  beceune  quite  heavily  infested  with  mites.  All 
other  plots  showed  satisfactory  mite  control  and  uninjured  foliage.  Judged 
by  mite  counts  the  parathion  plots  8  and  9  were  outstanding  and  showed  no 
tendency  to  a  build-up  late  in  the  season.    Some  foliage  burn,  unsightly 
but  not  serious,  appeared  in  plot  one  and  a  trace  in  plot  2.    There  was  a 
trace  cf  leaf  bum  in  plot  10  but  this  may  not  have  been  produced  by  the 
IN-U200. 

Parathion  15  percent  at  k  oTinces  per  100  Imperial  gallons  gavs  99 
percent  mortality  of  red  mite  when  thoroughly  applied  to  two  large  heavily 
infested  Yellow  Transparent  trees.    Sball  scale  experiments  indicated  that 
though  very  low  concentrations  gave  good  immediate  kills  there  was  very 
little  residual  action.    Residual  action  increased  with  increase  of  con- 
centration.   In  the  plot  tests  above,  plot  S  was  definitely  better  (by  mite 
count)  than  plot  9i  tho\igh  the  latter  was  better  than  all  other  treatments. 
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AUSTRALIA 

R.  M*  Stephens,  Biological  Branch. 

DDT  Trial a  in  the  Gotahurn  Valley 

A  further  season  of  experiment  and  observation  on  the  control 
of  codling  moth  with  DDT  has  conclusively  demonstrated  the  phenome- 
nal effectiveness  of  this  insecticide. 

The  use  of  DDT  "by  growers,  involving  the  treatment  of  large 
areas,  has  shown  that  three  sprays  in  one  season  can'^reduce  the 
infestation  level  to  less  than  one  percent.    Observations  indicate 
that  it  may  "be  possible  to  maintain  this  low  level  of  infestation 
with  even  fewer  sprays. 

In  so  far  as  this  district  is  concerned  there  have  not  yet 
"been  any  serious  complications  due  to  mite  infestation.  Bryobia 
Mite  (Bryobia  practiosa  Koch)  has  been  adequately  controlled  by  a 
thorough  dormant  red-oil  spray.    In  an  emergency,  however,  summer 
spraying  with  HBTP  (Hexaethy]  tetraphosphate )  can  be  expected  to 
give  control  for  both  Bryobia  and  Red  Spider  (Tetranychus  urticae 
Koch). 

It  has  been  noted  that  where  the  use  of  lead  arsenate  has 
been  completely  abandoned  and  where  no  DDT  has  been  applied  in  the 
midseason  period,  there  has  been  axL  increase  in  the  population  of 
Light-brown  Apple  Moth  (Tortrix  postvittana  Walk.).    One  spray  of 
lead  arsenate  at  the  usually  recommended  strength  in  midsummer 
should  be  all  that  is  required  to  control  this  pest. 

Further  replicated  tests  of  DDT  in  three  pear  orchards  during 
the  19^7-^8  growing  season  showed  that  efficient  control  of  codling 
moth  can  be  obtained  with  a  schedule  of  three  sprays  of  DDT  at  a 
concentration  of  0,1  percent  DDT.    This  program  was  significantly 
superior  to  either  two  sprays  of  0,1  percent  or  three  sprays  of  O.O5 
percent  under  the  same  conditions.    It  was  al^^o  demonstrated  that 
the  optimum  time  for  the  application  of  the  first  spray  was  in  the 
eight  days  following  the  first  major  peak  of  emergence.    In  one  test 
chlorotic  mottling  was  very  definite  adding  support  to  the  contention 
that  oil  even  in  small  quantities  should  not  be  included  in  a  DDT 
program. 
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AUSTRALIA  (Continued) 

G.  T.  O'Lou^lin,  Biological  Branch. 


PDT  Trials  for  Codling  Moth  Control  in  Southern  Victoria 


Sofluaary; 

DDT  trials  for  codling  moth  (Oydia  pomonella  L, )  control  on 
Jonathan  apples  were  carried  out  on  two  orchards  in  the  metropoli- 
tan area  during  the  19^7-^8  season.    During  the  previous  (19^6-^7) 
season  one  of  these  orchards  was  sprayed  with  DDT  for  codling  moth 
control,  the  other  with  lead  arsenate  only.    The  amounts  of  DDT 
(dispersihle  powder)  applied  in  the  trial  varied  from  two  sprays  of 
0.05  percent  (half  standard  strength)  DDT  to  five  of  0.1  percent 
DDT.    A  calyx  spray  was  included  in  some  treatments.  Information 
was  also  obtained  on  the  use  of  DDT  for  control  of  the  light  hrown 
apple  moth  (Tortrix  -postvittana  Walk.).    The  results  are  summarized 
helow: 

Codling  Moth 

1.  The  inclusion  of  a  calyx  spray  resulted  in  no 
significant  improvement  in  control. 

2.  Two  cover  sprays  of  half  standard  strength  DDT  (0.05 
percent)  ga^ra  good  control  ifdiere  DDT  had  heen  used 
previously. 

3.  Better  control  was  obtained  where  a  DDT  program  had 
been  used  the  previous  season. 

Light  Brown  Apple  Moth 

1.  The  inclusion  of  a  caljx  spray  gave  significantly 
better  control  of  the  light  brown  apple  moth. 

2.  Light  brown  apple  moth  damage  became  progressively 
greater  as  the  amount  of  DDT  applied  was  reduced. 

3.  Damage  was  considerably  greater  on  the  orchard  which 
received  DDT  the  previous  season. 


« 
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AUSTRALIA  (Continued) 
Queensland. 

Codling  Moth  Control  Experiment,  19^7-^8 

The  experimental  work  on  codling  moth  control  in  apples 
followed  logically  from  the  results  obtained  in  l^^-Uj  and  was 
mainly  concerned  to  determine:-  (a)  The  neeessity  for  a  calyx  spray 
application;  (h)  The  practicability  of  controlling  red  mite  and 
woolly  aphids  in  orchards  subjected  to  DDT  sprays;  and  (c)  The  com- 
parative merits  of  DDT  sprays  prepared  from  dispersible  powder  and 
emulsion  concentrates. 

The  experiment  was  located  at  Applethorpe  and  comprised  five 
randomised  blocks  each  containing  nine  single  tree  plots.  The 
trees  were  all  of  the  G-ranny  Smith  variety  and  were  selected  for 
uniformity  in  size  and  vigour. 

Seven  sprays  were  applied  between  October  27th  and  February 
17th.    The  early  sprays  were  timed  from  data  collected  in  codling 
moth  lure  traps  scattered  throughout  the  district  as  well  as  in  the 
experimental  orchard.    The  late  cover  sprays  were  applied  at 
approximately  three  week  intervals  because  the  lure  traps  failed  to 
catch  representative  moth  populations  in  DDT  sprayed  orchards  during 
late  summer. 

The  trees  flowered  in  mid-October  and  the  fruit  set  was  normal. 
Some  shedding  occurred  later  on  and  the  final  cf;op  harvested  was 
light  to  medium,  average  trees  carrying  approximately  2  I/2  bushels 
of  large  well-formed  fruit.    The  main  pest,  codling  moth,  was  very 
active  in  the  early  part  of  the  season.    Woolly  aphid  and  red  mite, 
though  more  numerous  than  would  normally  be  the  case  in  the  absence 
of  DDT  seldom  became  really  troublesome. 

Conclusions  to  be  drawn  from  the  work  are: 

(1)  The  lead  arsenate  -  zinc  sulphate  -  hydrated  lime  sp"ay 
caused  very  little  spray  bum  in  the  treated  trees  and  appeared 
to  give  reasonably  effective  control  of  codling  moth. 

(2^  DDT  sprays  prepared  from  dispersible  powders  and  emulsion 
concentrates  both  gave  very  good  control  of  codling  moth  but  the 
emulsion  sprays  were  the  more  effective.    Spray  concentrations 
of  0,1  percent  DDT  appear  to  be  adequate  for  orchard  use. 
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(3)  The  scarcity  of  motho  in  the  orchard  during  the  latter 
part  of  the  season  suggests  that  fewer  sprays  may  give  com- 
merciad  control  of  codling  moth.    Possibly  four  or  five 
sprays  wotdd  he  adequate.    Whether  or  no  the  first  of  these 
should  he  a  calyx  spregr  has  yet  to  he  determined  hut  it 
seems  clear  that  the  omission  of  a  calyx  spray  need  not  have 
disastrous  consequences  if  the  first  and  subsequent  cover 
sprays  contain  DDT. 

(k)  The  woolly  aphid  parasite  was  active  on  DDT  sprayed 
trees  throughout  the  season  and  woolly  aphid  was  not  a  major 
pest.    It  is  prohahle  that  the  dispersible  powder  sprays  per- 
mit a  larger  amount  of  parasite  activity  than  is  the  case 
when  emulsion  sprays  are  used* 

(5)  Dormant  lime- sulphur  followed  hy  DDT  calyx  and  cover 
sprays  gave  better  control  of  red  mite  throughout  the  season 
than  schedules  in  which  the  dormant  spray  was  replaced  by 
wettable  sulphur  or  Hexone  as  a  supplement  to  DDT  in  ailterna- 
tive  cover  sprays. 

The  main  experiment  was  supplemented  by  exploratory  trials 
with  zinc  fluoar senate  and  ])ynone.    The  25inc  fluoarsenate  caused 
some  foliage  burn  but  control  of  codling  moth  eq\ialled  that  given 
by  lead  arsenate  -  zinc  sulphate  -  hydrated  lime  spray.  The 
Dynone  showed  considerable  promise  as  an  acaricide  when  used  at  a 
concentration  of  1  in  3OO  with  the  DDT  sprays. 


AUSTRALIA  (Continued) 

N,  C.  Lloyd,  Orange  District. 

Codling  Moth  (Qydia  pomonella)  Experiment  at 
Bathuret  and  Orange.  19^7~^S  ~" 


Introduction: 

In  the  season  19^7-^S,  further  research  was  conducted  on  the 
control  of  codling  moth  by  the  use  of  DDT  sprays.    In  previous  work 
DDT  at  0.1  percent  was  used  throughout  the  entire  spraying  season. 

Last  season,  modifications  of  this  programme  were  tested. 
These  included  omitting  the  calyx  spray,  discontinuing  the  use  of 
DDT  after  the  third  cover  spray  in  late  December,  and  reducing  the 
concentration  of  DDT  from  0.1  percent  to  O.O5  percent. 
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In  addition,  a  comparative  test  was  made  of  the  efficiency  of 
DDT  in  the  dispersible  powder  form,  and  in  the  mayonnaise  emulsion 
form. 

The  general  aim  of  the  season's  work  was  to  evolve  a  programme 
of  DDT  spraying  which  would  eliminate  any  danger  to  "bees  at  or  a"bout 
the  "calyx"  period,  to  lessen  the  cost  of  control  hy  a  reduction  in 
the  numher  and  concentration  of  DDT  applications,  and,  "by  discon- 
tinuing DDT  sprays  in  December,  to  avoid  an  undue  "build-up  of  mite 
population  during  January  and  interference  with  the  activity  of  the 
valua"ble  woolly  aphis  parasite,  Aphelinus  mali . 

Unfortunately,  an  exceptionally  cool  and  rainy  season,  which 
was  extremely  unfavoura"ble  to  moth  development,  rendered  the  eaqjeri- 
ments  far  less  valua"ble  theui  they  might  otherwise  have  been.    No  very 
definite  conclusions  could  be  drawn  from  the  results  obtained.  Both 
in  the  Bathurst  and  Orange  districts  damage  by  codling  moth  was  c[uite 
negligible. 

Summary. 

1.  The  season  was  very  unfavourable  to  codling  moth  and  in- 
festation was  negligible  in  the  Bathurst  and  Orange  dis- 
tricts. 

2.  This  means  that  results  cannot  be  regarded  as  conclusive, 
or  as  an  indication  of  what  might  happen  in  a  more  normal 
season. 

3.  At  Bathurst  there  were  indications  that  discontinuing  the 
use  of  DDT  in  the  dispersible  powder  form  after  the  third 
cover  spray  led  to  slightly  increased  infestation. 

k.  The  emulsion  form  of  DDT  gave  slightly  superior  control  to 
the  dispersible  powder  form  when  used  in  four  sprays  up  to 
the  third  cover  spray  and  also  when  used  right  through  the 
season. 

5.  Postponing  the  initistl  spray  from  the  "caLLyx"  until  a  few 
days  after  peted  fall  did  not  lead  to  any  increase  in  in- 
festation, , 

6.  DDT  emulsion  O.O5  percent  appeared  to  be  as  effective  as 
0,1  percent  emulsion. 

7.  DDT  in  the  dispersible  powder  form  is  compatible  with 
summer  strength  lime  sulphur. 

g.    At  Huntley,  there  did  not  appear  to  be  any  significant 
difference  between  treatments,  i.e.,  0,05  percent  powder 
as  effective  as  0.1  percent  powder  leaving  off  DDT  in  late 
December  did  not  lead  to  any  additional  infestation  and 
delaying  initial  spray  until  all  petals  had  fallen  also 
did  not  lead  to  increased  infestation. 
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9.    Red  mite  (Bryo'bla)  and  red  spider  (Tetranychus)  did  not 
develop  as  pests, 

10.  Woolly  aphis  was  very  prevalent  due  to  very  favourable 
climatic  conditions,  which  were  unfavourable  to  the 
Aphelinus  parasite. 

11.  DDT  seriously  interfered  with  the  activity  of  Aphelinus. 

12.  DDT  however  tended  to  limit  woolly  aphis  infestation 
during  the  time  it  was  being  applied,  so  that  DDT  trees 
were  not  as  severely  damaged  as  trees  sprayed  with  lead 
arsenate. 

13.  Where  there  is  an  outside  source  of  Aphelinus.  activity 
by  it  will  commence  in  trees  some  five  weeks  after  spray- 
ing with  DDT  has  been  discontinued. 


AUSTRALIA  (Continued) 

E.  J.  Wason,  Murrumbidgee  Irrigation  Area,  New  South  Wales. 

The  following  programs  were  tested  on  two-tree  plots  in  a 
randomized  set-up  replicated  five  times  with  the  exception  that  the 
untreated  checks  were  replicated  three  times. 

A.  Standard  lead  ar senate-white  oil  programme,  viz.,  lead 
arsenate  3  pounds  plus  1  gallon  of  a  white  oil  emulsion 
to  every  100  gallons  in  the  second,  third  and  fourth 
cover  sprays.    In  the  calyx  and  remaining  cover  sprays 
white  oil  emulsion  at  the  rate  of  1  quart  to  every  100 
gallons  of  lead  arsenate  spr£iy  was  added  as  a  wetter, 
spreader  and  sticker, 

B,  Identical  with  A.  except  that  in  the  second,  third  and 
fourth  cover  sprays  DDT  (water  dispersible  powder)  at  a 
concentration  of  O.O^  percent  was  added  to  the  lead 
arsenate  in  lieu  of  white  oil  1:100. 

0.    DDT  (Australian  water  dispersible  powder)  at  a  concentra- 
tion of  0,1  percent  throughout  the  season. 

D.    DDT  (American  water  dispersible  powder)  at  a  concentration 
of  0,1  percent  throughout  the  season. 
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B,    DDT  (water  dispersi"ble  powder)  at  a  concentration  of  0.1 
percent  in  the  calyx  and  first  four  cover  sprays,  followed 
"by  lead  arsenate  3  pounds  plus  1  quart  of  a  white  oil 
emulsion  to  every  100  gallons  in  the  remaining  cover  sprays. 

Untreated  checks. 

A  calyx  and  seven  cover  sprays  were  applied  from  October  23. 
19^7  to  Fe'bruary  21,  19^3.    A  pre-calyx  examination  showed  a  light 
infestation  of  the  woolly  apple  aphid  and  that  the  parasite  Aphelinus 
mali  was  present  and  fairly  active.    DDT  has  not  "been  used  on  these 
trees  in  past  seasons.    A  dormant  oil  spray,  1:25,  was  applied  during 
July  19^7  fo^  control  of  San  Jose  scale,  woolly  apple  aphid  and  red 
mite,  Bryohia  praetiosa.     The  infestation  of  the  latter  was  very 
light . 

Pruit  from  the  red  varieties,  three  trees,  was  harvested 
February  2U,  19^8  and  that  from  the  remaining  trees,  Granny  Smith 
variety,  April  7,  19US. 


Comments: 

1.  The  degree  of  infestation  in  the  case  of  the  untreated 
check  trees  varied  from  S9.3  percent  to  38-5  percent, 
averaging  66,2  percent. 

2.  Vhile  good  control  of  codling  moth  was  obtained  with  all 
treatments  when  compared  with  the  untreated  check  trees, 
the  percentage  of  stung  fruit  in  the  case  of  treatment  A. 
is  high,  when  compared  with  other  treatments. 

3.  Comparable  results  were  obtained  with  the  Australian  and 
American  water  dispersible  powders  at  a  concentration  of 
0.1  percent.     Compare  treatments  C  and  D. 

k.    The  use  of  DDT  at  a  concentration  of  O.O5  percent  in  com- 
bination with  lead  arsenate  in  the  second,  third  and  fourth 
cover  sprays  in  lieu  of  white  oil  at  a  concentration  of 
1:100,  resulted  in  only  slightly  better  control.  However, 
the  percentage  of  stung  fruit  was  noticeably  reduced. 
Compare  treatment  A  with  treatment  B. 

5.    The  use  of  DDT  in  the  calyx  and  first  four  cover  sprays  for 
the  control  of  the  over-wintering  or  spring  brood,  followed 
by  lead  arsenate  in  the  remaining  cover  sprays,  gave  nearly 
as  good  control  as  where  DDT  was  used  right  throughout  the 
season.    Compare  treatment  £  and  treatments  C  and  D. 
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6.     San  Jose  Scale;    While  examining  and  counting  harvested 
fruit  a  close  watch  was  kept  for  the  presence  of  this 
species  of  scale.    No  trace  of  scale  was  found  on  the  fruit 
from  the  straight  DDT  treatments  C  and  D,  whereas  in  the 
case  of  treatment  A  infested  fruit  was  found  on  seven  of 
the  ten  trees,  up  to  12  fruits  on  one  tree  being  found 
infested.    In  the  case  of  treatments  B  and  S,  very  lightly- 
infested  fruit  was  found  on  two  and  three  trees  respec- 
tively, while  on  the  untreated  check  trees  infested  fruit 
■  was  found  on  four  out  of  the  six  trees  included  in  the 
experiment . 

Conclusions; 

The  results  of  this  season's  work  confirm  the  results  obtained 
during  the  previous  two  seasons,  I.e.,  that  DDT  is  a  most  effective 
insecticide  for  the  control  of  codling  moth  but  that  its  use  causes 
an  increase  during  the  growing  period  in  the  population  of  other 
economic  insect  pests  of  pome  fruits,  viz,  (l)  woolly  apple  aphid 
and  (2)  Tetranychids ,  both  red  mite  and  red  spider,  especially  the 
latter  in  the  Murrumbidgee  Irrigation  Area. 

Even  the  use  of  DDT  at  a  concentration  of  O.O5  percent  in  three 
cover  sprays  caused  a  build-up  of  the  woolly  aphid  population  to  such 
an  extent  that  control  measures  had  to  be  adopted  during  the  late 
summer  and  early  autumn.     It  appears  that  this  build-up  is  due  mainly 
to  the  effect  of  DDT  on  the  parasite  Aphelinus  mali,  causing  a  high 
mortality  of  same.    From  observations  made  it  can  be  said  that  even 
one  spray  of  DDT  reduces  the  popTilation  of  this  parasite  to  a  noticeable 
extent  and  at  the  same  time  that  DDT,  as  a  water  dispersible  powder, 
exert little  or  no  control  of  this  aphid  throughout  the  season. 

During  the  past  three  seasons  red  spider  has  become  a  major 
pest  on  DDT  sprayed  trees,  first  showing  up  about  mid-December  of 
each  year,  and  from  then  on  rapidly  assuming  pest  proportions, 
rendering  control  measures  necessetry.    Vlhile  red  mite  activity  is 
also  stimulated  by  DDT,  it  has  not  been  of  such  consequence  as  red 
spider  during  the  past  three  seasons.    It  appears  that  this  species 
of  mite  favours  mild  moist  conditions  for  its  development  as  it  soon 
disappears  with  the  advent  of  hot  and  dry  conditions  which  are  typical 
of  the  summer  months  in  the  Murrumbidgee  Irrigation  Area. 

ITinedly,  it  can  be  said  that  the  standard  programme  of  lead 
ar senate-white  oil,  as  recommended  by  the  Department  of  Agriculture, 
cem  still  be  relied  upon  to  give  good  control  of  codling  moth  pro- 
vided such  is  applied  thorou^ly  and  at  the  correct  time. 
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Spring-Brood  Codling  Moth  Control  Test,  19^7/^8 


The  main  objective  of  this  test  was  to  ascertain  whether  it 
was  possible  to  obtain  effective  control  of  codling  moth  for  the 
entire  season  by  the  use  of  DDT,  at  a  concentration  of  0.1  percent, 
while  the  emergence  of  the  spring  brood  of  moths  was  taking  place. 
Needless  to  say,  it  was  necessary  to  obtain  an  isolated  block  of 
pome  fruit — apples,  in  this  instance — so  that  the  possibility  of 
adult  moths  migrating  to  the  block  from  adjoining  farms  was  re- 
duced to  a  minimum. 

This  experiment  was  carried  out  on  a  block  of  30^  apple  trees 
made  up  of  2Sk  of  the  Granny  Smith  variety  and  20  trees  of  the 
Delicious  variety.    The  closest  planting  of  pome  fruit  was  at  least 
one  mile  from  this  block  located  in  a  north  to  northwest  position. 

The  trees  included  in  this  large  scale'  test,  vdiich  were 
planted  in  1937 i  were  cut  back  heavily  during  both  19^6  and  19^7 
in  order  to  encourage  growth  of  new  wood,    Further,  the  spur 
growth  was  cut  back  hard.    This  severe  pruning  would  account  to  a 
large  extent  for  the  light  crop  \<hich  eventuated  for  this  season. 

The  DDT  used  in  this  experiment  was  a  water  dispersible 
powder  containing  50  percent  p.p.i.  DDT.    The  various  sprays  were 
applied  with  a  power  spray  fitted  with  rods  at  a  pressure  of  250- 
300  pounds  per  square  inch. 

The  calyx  spra^''  was  applied  October  22  and  27 1  19^7  aiid  the 
cover  sprays  were  applied  November  5»  November  18,  December  3 
December  2U,  19^7»    Hexaethyl  tetraphosphate,  I/2  pint/lOO  gallons, 
was  applied  March  3»  19^8  for  the  control  of  the  red  mite,  Bryobia 
praetiosa.    Harvest  began  March  25  and  was  finished  April  2,  19^8. 

les\ilts  on  harvest  fruit  were  as  follows: 


Totals 


Sound 
Fruit 


Infested  Fruit 


Number 
Percentage 


33.010 


98    (all  side  entries) 
0.296 
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Results  on  the  total  crop,  harvested  fmits  and  drops  were 
as  follovs: 

Sound  Infested  Stlnga 

Num-bers         3S,590  518  6l 

Percentage            98,52  1,3  0.18 


General  Ohservatlons: 

No  trace  of  the  woolly  apple  aphid  was  recorded  in  the 
experimental  hlock  and  red  spider,  Eotetranychxis  telarius.  at  no 
time  "became  plentiful  enou^  to  cause  injury.     The  red  mite,  B. 
praetiosa  was  first  observed  December  10,  19^7  and  built  up  rapidly 
until  mid- January  19^+8  after  which  time,  with  the  advent  of  hot, 
dry  weather,  the  population  diminished  gradually*    Odd  fruits  were 
found  lightly  infested  with  San  Jose  scale  while  the  harvested 
fruit  was  being  sorted  and  graded,    A  dormant  oil  spray  had  not 
been  applied  for  four  or  five  years. 

Conclusion; 

Prom  the  above  figures  it  can  be  seen  that  excellent  results 
for  the  whole  season  was  obtained  by  the  use  of  DDT  for  the  control 
of  the  spring  or  overwintering  brood  of  codling  moth. 
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CANADA 

H.  T,  Stults,  Dominion  Xntomological  Laboratory,  Annapolis 
Boyal,  H.  S. 


I.  Seasonal  Conditiona  and  Codling  Moth  Abimdance 

Daring  the  194S  Season 

Althooigh  emergence  £uid  egg  laying  were  delayed  by  cool  veather  in 
the  early  part  of  the  season,  throti^  July  and  August  the  codling  moth 
was  very  actire. 

In  genercLL  the  orchards  were  more  heavily  damaged  and  the  infesta- 
tion more  widespread  than  erer  before  in  the  history  of  the  Annapolis 
Valley. 

During  the  past  ten  years  orchsurds  with  moderate  to  heavy  infesta- 
tions of  the  codling  moth  hare  become  common  in  almost  all  districts  in 
the  apple  growing  area*    Ten  years  ago  it  was  present  in  these  areas  but 
was  practically  unknown  to  the  growers  since  it  constituted  no  economic 
problem* 

Ihereas  ten  years  ago  no  special  control  measures  were  necessary, 
in  19^8  a  few  growers  used  DDT  and  many  of  them  used  cover  sprays  of 
lead  arsenate*    The  partial  failure  of  the  latter  material  will  probably 
lead  to  fairly  widespread  use  of  DDT  in  19^9* 

Since  codling  moth  has  been  present  for  a  long  time  its  sudden  rise 
during  the  past  ten  years  appears  to  be  related  to  the  spray  program  which 
may  be  destroying  the  natural  enemies  of  the  codling  moth* 


ZI.       Prevalence  of  the  Parasite  Ascogaster  guadridentata 

The  Time  Factor  and  Prevalence 


A.  QTiadridentata  continues  to  be  the  only  parasite  which  gives  any 
substanticd  degree  of  control  of  the  codling  moth  in  Vova  Scotia.  The 
highest  percentages  of  parasitism  by  this  Braconid  have  been  observed  in 
a  few  orchards  tdiich  had  not  been  sprayed  for  several  years  but  in  which 
the  codling  moth  had  been  established  for  many  years*    The  variations 
from  year  to  year  in  these  orchards  was  from  2^  to  73  percent  parasitism. 
In  one  ease  idiere  a  commercially  sprayed  orchard  received  only  bordeaux 
with  no  insecticides  in  19^7        parasitism  was  ^0  percent. 


I 
I 
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It  seems  evident  that  the  naturetl  control  of  the  codling  aoth  in 
the  past  or  in  nnsprayed  orcheurds  today  is  not  due  to  this  parasite 
alone  althoti^  it  can  he  an  inportant  factor.    All  of  the  factors  con- 
stituting the  environmental  resistance  are  not  known. 

In  orchards  which  have  heen  sufficiently  well  sprayed  to  control 
the  codling  moth  the  destruction  of  the  parasites  has  not  led  to  severe 
outbreaks  necessarily.    Poorly  sprayed  orchards  in  which  the  insecticide 
failed  to  control  the  codling  moth  have  been  subject  to  heavier  infesta- 
tions than  coBipletely  neglected  orchards.    It  would  appear  that  if  we 
are  to  control  the  codling  moth  with  the  present  spray  program  we  must 
do  practically  the  whole  Job  with  chemicals. 

&e  hi^  codling  moth  population  in  poorly  sprayed  orchards  leads 
to  higher  parasitism  but  not  sufficient  to  prevent  a  hi^  percentage  of 
injured  fruit. 


Ill,       A  Oompeurison  of  the  Long-Term  Bffect  of  a  Copper 

Tersus 

A  Sulfur  Tungicide  Spray  Program  on  the  Prevalence  of 
Codling  Moth  in  the  Hi Itg- South  Yarmouth  Pilchards  at  Berwick 

This  experiment  was  initiated  in  19^3  adjoining  orchards 

which  are  under  different  ownership  and  managership.    By  arrangement  with 
the  owners  the  staff  of  the  Dominion  Sntomological  Laboratory  at  Annapolis 
Boyed  has  been  responsible  for  the  spraying.    Cie  area  comprising  the  two 
orchards  has  been  divided  into  two  plots  which  run  ri^t  across  both  of 
them.    The  only  fungicide  used  in  one  plot  has  been  flotation  sulfur, 
i^ereas  a  copper  fungicide,  either  bordeaux  mixture  or  a  fixed  copper 
(copper  ozychloride  sulfate)  has  been  used  in  the  other*    Sight  to  nine 
sprays  in  all  have  been  applied  each  season*    Of  these  four  to  five 
have  been  cover  sprays  using  lead  arsenate  ^-100  in  the  first  three  and 
cryolite  in  the  remainder. 

This  experiment  was  designed  for  the  purpose  of  cono;>aring  the  long- 
term  influence  of  the  copper  and  sulfur  fungicides  on  the  fauna  of  apple 
trees. 

The  following  table  is  a  record  of  the  incidence  of  codling  moth 
injuries  on  fruit  at  harvest  time  each  year  during  the  period  1943-1948. 

Vote  that  the  incidence  of  codling  moth  entries  has  been  consistently 
higher  in  the  sulfur  sprayed  area  of  each  orchard.    It  has  not  been  proven 
that  this  is  due  to  the  direct  or  indirect  effect  of  the  sulfur  but  circum- 
stantial evidence  indicates  that  it  is.    There  is  the  possibility  that  the 
topography  of  the  orchard  area  may  have  influenced  the  amount  of  fruit 
injury  in  the  sulfur  and  copper  sprayed  areas  since  the  former  is  located 
on  higher  ground  than  the  latter.    It  is  doubtful,  however,  that  this  is 
the  ea5)lanation  since  similar  differences  in  amount  of  injury  are  not  found 
in  the  orchards  lying  on  either  side  of  the  experimental  orchards  and  on 
the  same  slope* 
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Year 


Hilts  Orchard 


South  Yarmouth  Orchard 


Copper 


Sulfur 


Sting     Deep  Sting  Deep 


Copper 


Sulfur 


Sting     Deep  Sting  Deep 


Variety  Oolden  Busset 

19^3 

3^ 

0.2 

5 

79 

5 

207 

19 

13m 

25 

3 

5 

2 

1.5 

16 

1.5 

19^5 

116 

k 

131 

6 

77 

3 

152 

10 

19^6 

22 

2 

63 

10 

5 

0.1 

22 

1.2 

19^7 

63 

2 

110 

6 

2l^ 

1 

63 

2 

19^8 

97 

11 

175 

31 

29 

1 

76 

7 

Veiriety  Baldwin 

19^3 

17 

0.2 

35 

79 

2 

165 

6 

13m 

7 

0.2 

22 

o.s 

2.3 

0.2 

22 

19^5 

SB 

158 

77 

2.7 

155 

k 

19U6 

Ik 

35 

2.if 

5 

o.U 

12 

0.6 

19^7 

25 

0.2 

119 

1 

16 

0.2 

32 

0.3 

I9^g 

5^ 

2 

106 

3 

25 

1 

35 

2 

Combined  Sprays  for  the  Control  of  the  Codling  Moth  and  the 
Buropean  Red  Mite  in  19^7  and  the  Residual  Bffect  on  the 
European  Red  Mite  Population  in  19^ 

A  hlock  of  Northern  S|py  apple  trees  at  Green%rich,  Kings  Co.,  Hova 
Scotia,  which  had  a  heayy  infestation  of  the  codling  moth  was  the  basis  for 
experimental  plots  in  the  summer  of  19^7*    Since  the  materials  used  on  the 
plots  caused  different  degrees  of  carry-over  of  winter  eggs  of  the  red  mite 
a  few  observations  on  the  red  mite  were  continued  into  the  following  spring, 


Spray  Program  in  19^7 

The  owner  applied  preblossom  sprays  of  bordeaux  mixture  and  flota- 
tion sulfur  and  a  calyx  application  of  flotation  sulfur  with  ^  pounds  lead 
arsenate  per  100  Imperial  gallons.    In  the  first  and  second  cover  sprays  a 
fixed  copper  (C.O.C.S.)  was  applied  along  with  the  experimented  insecticide 
and  all  the  later  sprays,  without  a  fungid.de,  were  applied  by  the  staff  of 
the  Dominion  Entomological  Laboratory,  innapolis  Royal. 

The  details  of  the  materials  used  and  the  amounts  per  100  Imperial 
gallons  is  given  below.    These  sprays  were  applied  as  follows: 


1st  cover  ....  June  21st         3^^^  cover  ....  July  Sth 
2nd  cover  ....  June  ^Oth.        kth  cover  ....  July  19th 

5th  cover  ....  July  2Sth 
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Plot  Amounts  Per  100  Imperial  Gallone 

1.  Lead  arsenate,  k  lb.,  in  let,  2nd  and  3z'd  covers 
Synthetic  cryolite,  3  lb.  in  kth  and  5th  covers 

Sumer  oil,  3/U  gal,,  l/2  gal.  and  l/k  gal.  in  3rd,  kth  and  5th 

2.  DDT,  2  Ih.  (505^)  in  1st,  2nd  and  Uth  covers 
Lead  arsenate,  ^  lb.  in  "^rd.  and  5th  covers 

Sufflmer  oil,  3/^  S^l-       3rd  and  l/^-  gal.  in  5th  cover 

3.  DDT,  2  lb.  (50^)  in  all  cover  sprays 
Summer  oil,  1  gal.  in  ^rd.  smd  ^th  covers 

k.         DDT,  2  lb.  (50^)  in  all  cover  sprays 

DH-IU.  1  lb.  13  08.  in  3rd  and  kth  covers 

5.  DDT,  2  lb.  (aesarol  AZ50)  in  1st  cover 
Lead  arsenate,  U  lb.  in  2nd. cover 

DDT  and  Xanthone,  2  lb.  (Genicide  A)  in  3rd,  kth  and  5th  covers 

6.  DDT,  2  lb.  (50^)  in  all  cover  sprays 

The  results  of  these  treatments  in  the  sximmer  of  I9U7  are  illustrated  in 
Figure  1. 

If  feet  of  19^7  Treatments  on  the  Mite  Poptilation  the  ?oll  owing  Spring 

The  following  spring  (19^S)  the  o%mer  applied  bordeaux  mixture  and 
Fermate  sprays  uniformly  over  the  area  which  had  constituted  the  experi- 
mental plots  of  the  previous  year.    To  follow  up  the  possible  after  effect 
on  the  red  mite  populations,  observations  were  made  on  the  areas  that  had 
been  the  plots  in  19^7*    Data  on  the  cunount  of  bronzing  of  the  foliage  in 
19^7 »  tlie  carry-over  of  winter  eggs  in  the  twig  axils  and  the  build-up  of 
mites  in  the  spring  of  ISlkS  are  given  in  the  table  below: 


Mite  £gg8  Total  Mites  & 

Plot  Damage  to  Toliage  Per  Twig  Axil     Eggs/lOO  Leavee 


Summer.  19^7 

mi.  19^7 

Spring, 

iqi+g 

June  11 

June  2S 

1. 

Tree  from  bronzing 

7 

go 

1590 

2. 

Some  bronzing  toward  end  of  season 

23 

1051 

55^6 

3. 

Bronzing  light  until  end  of  summer 

10 

107 

kU2 

k. 

Moderate  bronzing 

38 

1166 

12052 

5. 

Suilt  up  to  heavy  bronzing  late  in  summer 

28 

366 

3502 

6. 

Bronzed  early  in  the  season;  heavy  defoliar- 
tion  late  in  season. 

20 

^1 

1020 
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In  the  areas  li^lch  had  been  the  DDT  plots,  except  where  the  DDT 
was  used  without  a  mitieide,  there  was  a  rapid  build-izp  of  the  red 
Bite  the  following  spring*    In  the  earlj  part  of  the  season  predators 
were  ^ery  scarce  on  these  hlocks*    The  predacious  mirid  CaapyloMaa 
Terbaeci  (Meyer)  was  Boderately  plentiful  on  the  area  which  had  been  the 
lead  arsenate  and  suBBer  oil  plot  and  this  was  the  reason,  in  part  at 
any  rate,  for  the  slower  build-up  of  the  red  Bite  on  this  plot.    On  the 
DDT  plot  idiich  had  receired  no  Biticide  the  leaves  had  been  bronted  early 
in  the  season  of  19^7*  ^®  resxilt  was  that  not  only  was  there  a  reduction 
in  the  generation  i^ich  lays  the  winter  eggs  but  the  winter  eggs  were 
laid  earlier  in  the  snaaer  and  fall  than  on  the  plots  with  Bore  norsal 
foliage.    This  suggests  the  possibility  that  winter  Bite  eggs  laid  ecurly 
in  the  suaaer  are  not  viable* 
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CODLING  MOTH  ST(N6S  -  JOHNSON  ORCHARD 
PLOT   TREATMENT  AVERAGE  STINGS  PER  100  APPLES 


LEAD  ARSENATE -CRYOLITE -SUMMER  OIL 
LEAD  ARSENATE- DDT- SUMMER  OIL 
DDT- SUMMER  OIL  (I%1N  TWO  COVERS) 
DDT-  DN  III 
DDT-  XANTHONE 
DDT 


EUROPEAN  RED  MITES- JOHNSON  ORCHARD 


t40 


•30 


PLOT  TREATMENT 

1.  LEAD  ARSENATE  a  SUMMER  OIL 

2.  ARSENIC  a  SUMMER  OIL 

WITH  DDT  ALTERNATELY 

3.  DDT   a  SUMMER  OIL 

4.  DDT  a  DN-III 

5.  DDT  a  XANTHONE 

6.  DDT  ALONE 


fi 


I 


MITES  PER  LEAF  IN  SUMMER 


EGGS  PER  TWIG  AXIL  IN  WINTER 


figure  I 


Harch  1,  19U9 


1^1  cultural  Eeseetrch  MoixLlstratloA 
Bureau  of  IdtOBology-  and  Plant  QaarantiA« 


BSSOLIS  OP  OODLIia  MOTH  IHYlSflftAflOIS, 

Pert  IX 


Vork  Conducted  ^7  the  Bureau  of  Satomoloar 
and  Plant  Qioaraatlne,  Agricultural  Be  search 
idBlnlstratioA*  TT«  3*  Bepartaent  of  Agriculture 


lot  for  Publication 
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(Vot  for  Pablieatlon) 


SISOLTS  07  C^Zia  Mora  mSSTIOATIOIS,  19U8 

Part  ZI 


Vork  Oo&duoted  by  tho 
Bureau  of  Intonology  end  Plant  ^tarantina* 
Agrlottlttiral  Besoareh  Adaialstration, 
U.  S«  Sapartaont  of  Agricml  tur«. 


This  smni&arj  rapresontc  tho  contrilmtion  of  the  BiTition*  of  Proit 
Inteet  InTastisations  a&d  Control  lEyestigations  of  the  Bureau  of  Sntoaologsr 
and  Plant  Qparantine  to  the  pool  of  inforaation  on  the  result ■  of  codling  aoth 
inyestigatlont  carried  on  during  19^  yhidb.  has  been  prepared  in  accordance 
with  a  request  aade  "by  the  Goimittee  on  the  Codling  Koth  of  the  Aaeri^^ 
Association  qf  Iconofflie  Xntcnologiets.    Because  of  the  general  interest  in 
insect  prohlems  arising  as  a  result  of  the  use  of  SDT  for  codling  aoth  con« 
trolt  inforaation  has  been  included  on  the  more  is^ortant  ones  that  have  come 
to  notice,  including  orchard  mites^  the  red~banded  leaf  roller,  and  the  voollj 
apple  aphid.    As  in  previous  years,  this  is  a  preliminary  report,  circulated 
for  the  inforaation  of  those  interested.    It  is  subject  to  revision  as 
fturther  reriev  of  the  data  may  indicate,  and  has  the  status  of  unpublished 
data,  not  subject  to  quotation  %rithout  permission. 

She  vork  of  the  Birision  of  Fruit  Insect  Investigations  is  carried  on 
cooperatively  with  several  Bureau  and  Bepep:>tfflent  units,  as  well  as  with  a 
number  of  State  agencies.    She  Division  of  Insecticide  Investigations  has  con- 
tinued to  contribute  to  the  work  reported  herein,  and  joint  field  laboratories 
are  maintained  at  Yakima,  Washington,  and  Tincennes,  Indiana.    The  Division  of 
Control  Investigations  also  maintains  a  field  laboratory  jointly  with  the 
Yakima  laboratory.    She  work  in  Vest  Virginia  is  carried  on  jointly  by  the 
Vest  Virginia  Agricultural  Sxperiment  Station  and  the  Bureau;  the  work  in  Vew 
York  is  carried  on  similarly  with  the  Sew  York  Agricultural  Ixperiment  Station. 

C0KSMT3 

Page 

SSASOHAL  OOiroiTIDIS 


Tincennes,  Ind   k 

Pou^^eepsie,  I.  Y   3^ 

Yakima,  Wash   3« 

Kearney sville,  V.  Va   53 

CODLIHa  NOSH 

Laboratory  Ixperiment s 

Tincennes,  Ind   6 

Beltsville,  Md   30 

Laboratory-Pi eld  Bxperiaents 

Tincennes,  Ind   7 


CONTSKTS 

Page 

a«sll-Plot  Held  Sxperimenta 

Vincennss,  Ind   7»  13»  2U 

PoTighkeepsle,  H.  Y   3^ 

Taklma,  Wash   39 

Kearneyeville,  W.  ?a   53 

Large- Scale  Jleld  Irperimente 

Foughkeepsie,  I.  1   36 

Spray  De-posltt  and  Haryest  Reeiduee 

Vincexmee,  Ind   10,  23 

Poti^ikeepsie,  H.  T   36»  37 

Taklaa,  Wash   ^3.  ^9 

ABUIDAICX  ASD  COHfROL  OR  ORCEARS  HITSS 

Yincennes,  I&d.  •                                       U,  6,  9,  l^*  IS,  22.  23*  29 

Pou^ikeepeie,  H.  Y   38 

Yakima.  Wash.    kO, 

Keameyeville.  W.  7a   53.  5^ 

▲BUNDAHCS  AND  CONTROL  0?  RSX.SANDSD  LEAJ  ROLLXE 

Tincennes,  Ind   5,  15,  16,  22,  29 

PoTighkeepsle,  H.  Y.   35,  37 

KeameysTille,  W.  Va   54 

iBUSDlIGS  AID  0QI1!BOL  07  APHIDS 

Yincennes,  Ind   I5,  18,  22 

Yakima,  Wash   U2,  kj 

ABUBDAHCI  AND  CONTROL  0?  JORBSS  SCALB 

Tincennes,  Ind   5*  15*  17*  22 

OTICT  OP  INSBCTICIDBS  ON  iEUIT  AND/OR  FOLIAGl 

Tincennes,  Ind   ?3 

Yakima,  Wash   kl 

IPJICT  OT  INSSCTICIDSS  ON  NATURAL  SNZMIXS 

Yakima,  Wash   51 

imOT  0?  INSSCTICIDXS  ON  SOIL 

EeeirneysTille,  W.  7a   57 


raCSHHES,  INDIANA 

Seasonel  Conditions  and  D@ir@Iopi&ent 

Rainfall  and  mean  dailj  temperatures  at  fincdnnes  for  the  seren-^onth 
period  from  April    through  October  follows 


APRIL    MAY     jqiiE    JUL!    AUG.    SJBPT.  OCT> 
Precipitation  (Inches)  3»61    U*9^  A^95   6»62   0.66    3.10  4.24 

Deviation  froa  normal  -0.39  +0»90  +0,65  +3*12  -2*89  -0.61  +1.15 

i^ean  daily  temperatures  (oF.)  60*0  63.4  74.6  77o5  76.4  ^3.9  54.3 
Deviation  from   normal  +4.6    -2,7   -0«3   -1»6   -0.9   -^.2  -3.6 

Temperatures  as  high  as  the  low  30*8  late  in  March  bro^ight  apple  buds 
from  complete   dormancy  to  the  green  tip  stage  in  less  than  10  days^  Fall 
and  winter  varieties  wer@  in  full  bloon  April  17  to  19  &nd  in  the  petal  fall 
stage  April  21  to  27.    Harvest  of  early  fall  varieties  occurred  between 
August  28  and  September  16  and  of  late  varieties   froa  September  15  to 
October  23.    The  first  killing  frost  (26<>F.)  occurred  October  16. 

podliiig  Moth 

Pupation  began  April  1,  emergence  April   24»  and  first  hatch  Hay  U. 
Hot  all  larvae  bad  pupated  by  June  1  and  two  major  peaks  of  spring-brood 
moth  activity  occurred    from  May  9  to  11  and  June  11  to  1$,  Second-brood 
hatch  began  June  29  and  third-brood  about  August  10.    Fruit  became  20  per- 
cent wormy  before  June  30  in  one  orchard  left  unsprayed   after  the  first 
Qover  spray  and  averaged  more  than  80  entrances  per  100  apples  in  2  un- 
sprayed trees  in  another  orchard. 

Mites 

European  red  odte  eggs    began  hatching  April  5  and  the  first  1943  eggs 
were  laid  April  23.    Apparently  because  of  abundant  rainfall,  two-spotted 
mites,  yetranychos  bimaculatus,  Harvey  and  geptanychus.  n.  sp. .  did  not  be- 
come abundant  in  most  local  orchards  before  late  July  although  as  many  as 
900  eggs  and  mites    were  found  on  a  single  red  clover  leaflet  before  the 
end  of  June.    T^  new  species  of  Septanychus  was  found  in  23  of  26  commercial 
orchards.    These  orchards  are  distributed  from  the   Michigan-Indiana  line 
southwesterly  to  west  central  Tennessee. 

1/  The  chemical   analyses  reported  herein  were  made  by  the  Division 
of  Insecticide  Investigations,    J.  £•    Fahey,    In  Charge. 


Energencs  began  March  23.    In  contrast  to  early  194.7,  no  parasites 
could  b©  found.    In  194-7  one-thtrd  of  the  overwintering  brood  was  para- 
sitized.   First-brood  larvae  began  hatching  April  19.    Seventy  percent 
of  197  egg  masses    under  observation  hatched  April    24  to  26  during  the 
petal  fall  period.    Hatch  was  completed  May  3»    First- brood  adults  began 
appearing  June  1  end  second-brood  larvae  June  17,  third-brood  August  1 
and  fourth-brood  the  first  weak  in  September.    Fourth-brood  larvae  fed  for 
50-60  days*    Pupation  among  mature  larvae  on  November  1  approximated  only 
7  percent,    Sy  November  18  pupation  had  increased  to  26  percent*    Ko  fifth- 
brood  larvae  developed.    In  extr^e   northern  Indiana  this  pest  produced 
3  full  generations, 

yorbes  SCfULe  (determinations  by  Dr.  H,  Morrison) 

This  scale  was  the  only  species  found  in  our  2  principal  experimental 
orchards*    It  also  predominated  in  other  apple  orchards  in  the  vincennes 
area,  although  San  Jose  scale  was  found  on  apple  trees  near  peach  orchards. 
Crawlers  began  appearing  on  fruit  late  in  June  and  fruit  infestations  in- 
creased rapidly  until  October,    '[he  infestation  of  Forbes  scale  throughout 
DDT  sprayed  orchards  in  the  Middle  West  is  probably  the  greatest  on  record. 


gpray  Materials  Used 

Unless  otherwise  stated^  all  formulas  and  discussion  herein  which 
mention  quantities  refer  to  the  amounts  used  in  100  gal,  of  spray  mixture 
and  to  the  formulation  rather  than  the  active  ingredient. 

Abbreviations  used  to  designate  spray  materials  referred  to  in  this 
report,  along  with    the    brands  or  sources  of  supply  follow: 


Azobenzene  (20%  wettable  on  tobacco  dust*  Tob,  B7  Prod.  &  Chem,  Corp,) 
B-1956  (Glycerol  phthalic  alkyi  resin  emulsifier,  Rohm  and  Haas) 
Bdx,  (3/^5 1-1/2;  100  Bordeaux  mixture) 

BS  (Solofog,  Fused  bentonite    sulfur.  Niagara  sprayer  and  8hem.  Co.) 
Coll,  DDT    (Colloidal  DDT  A0%*  Michigan  Ch«aical  Co.) 
CR-1j639  wettable  (Dinitro  capryl  phenyl  crotonate  (25%)  •  Rohm  and  Haas) 
CR-1639  emulsion  (  do.  ) 

DDT-25  (25%  DDT  tech.,  5%  Hyo.  bent,, 70%  Attaclay,  Processed  in  laboratory 

mikropulverizer  by  J,  £•  Faiiey) 
DDT- 50  (50%  wettable,  Michigan  Chem,  Co,) 

Dimite  (25%  emulsion  of  di  (p-chlorophenyl  methylcarbinol)  .Sherwin-Williams) 

DK  Dry  M'^tt  (dinitro-ortho-cresol,  Niagara  sprayer  &  Chem,  Co,) 

DS-111  (20%  formulation  of  dinitro-o-cyclohexylphenoi,dicyclohexylamine  salt) 

Dil-289  (contains  dinitro-o-sec-butyl-phenol) 

IN-4200  (%orol«-2-thiozolinyl  sulfide,  DuPont) 

Karb.  ("Karbam",    ferric  dimethyl  dithiocarbaaate,  Sherwin-Williams) 
LA  (acid  lead  arsenate.  Acme  brand) 
Li  (hydrated  spray  lime) 

MB  (Mississippi  bentonite.  Filtrol  Corp,  X-iU.5) 
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HEP  (20^  methyl  ©ther  of  pentachLorophsnol  in  tobacco  carrier .Tob. By-Prod.) 
Naiig.  S3N  (a  laixed   alkyl  sulfite.  Naisgatuck  Chim,  Co«) 
Naiig,  L-4-S  (aryl  clkyl  sulfonate »  Naugatuck  Cbesn*  Co.) 

Neotran  (40%  di  (4-4.*-sbioropheno2y)  methane,  C-890  formulation •  Dow  Chem.) 
»S  (nicotine  sulfate,  40%) 

Oil  (Standard  Oil  Co.  ''Superla**    siasamer  spray  oil) 

Para.  (25%  Thiophos  3A22  parathion) 

Rhothane  (25%  emulsion  of  TD£.  Rohza  and  Haas  Co.) 

S  (wettable  sulftir,  wMulaoid^ .  Sherwin-Williams) 

Shell  oil  (Helix  ACX-45  "Superior  type"  raw  dormant  oil) 

SheH  emulsible  (Helix  aCX-197  "Superior  type"  eaulsible  dormant  oil) 

Stanofide  (standard  Oil  Co.  fui^icide) 

T£PP  (tetraeti^l  p^ophosphate,  40%.  Victor  Chemical  Works) 
Texas  Libra  oil  (donaant  type  raw  oil) 
Toxaphene  (25%  wettable.  Hercules   Powder  Co.) 

Velsicol  IQA  (25%  wettable  powder  experimental  insecticide,  felsicol  Corp.) 
WB  (Wyoming  bentonite.  American  Colloid  Co.) 


Laboratory  Experiments  (January  to  March.  19AB) 

The  larvicidal  (codling  moth)  efficiency  of  parathion  was  not  signi- 
ficantly affected  by  the  use  of  wettable  sulfur,  Karbam,  Puratized,  or 
bordeaux  mixture  as  supplements.    The  efficiency  of  ^DT  was   reduced  by 
the  addition  of   toxaphene.    Parathion  or  MEP  each  inproved  the  initial 
effectiveness  of  ^DT  and  aided  in  the  maintenance  of  a  high  residual 
efficiency. 

Parathion  residues  proved  much  more  toxic  to  codling  moth  adults  than 
residues  left    by  comparable  amounts  of  DDT.    Residues  (on  glass)  from  3  lbs. 
parathion  per  100  gallons  had   a  strong  fumigating  effect  on  the  moths  even 
when  10  days  old  and  the  contact  effect  was  undiminished   when  17  days  old. 
Exposures  of  only  1  hour  to  the  parathion  residues  resulted  in  complete 
mortality  in  from  24.  to      hours  in  all  tests.    Deposits  of  DDT  required 
from  1  to  2  days  longer.    Under  field  conditions,  however,  5  to  12-day  old 
residues   from  sprays  containing  2  pounds  pcurathion  per  100  gallons  were 
slightly  less  effective  in  reducing  codling  moth  «viposition  than  those 
from  2  pounds  DDT.    Bait  tra^  catches  indicated  that  parathion  sprays  were 
at  least  as   effective  as  DDT  in  reducing  the  moth  population  during  the 
first  few  days  after  the  application. 

While  conducting  tests  of  miticides  it  was  found  that  the   new  species 
of  g^ptaiprchqs  could  not  reproduce  on.  lima  bean  plants^    In  one  test  with 
P6dred  plants,  the  progeny  of  10  hibernating  females  numbered  13  mites 
and  10  eggs    after  8  days  and  only  6  mites  and  no  eggs  after  13  days  while 
10  Xs.  bimaculatus  females  increased  to  173  mites  and  109  eggs  in  B  days  and 
1,965  mites  and  2,723  eggs  in  13  days,  second  generation  mites  having  reached 
maturity.    Ho   apparent  difference  in  their  susceptibility   to  miticides 
has  appeared  in  commercial  orchards  where  gentanychus  n.  sp.  caused  as  much 
damage  in  both  1947  and  1948  as  Xs.  bimacxilatus. 
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The  usual  method  of  conductiiig  these  experiments  was  followed 
(Bureau  Circular  Sept@nber,  1939).    Approximately  17,CKX>  apples  and 

170,000  newly  hatched  larvae    were  used  in  the  tests*    Each  efficiency 
determination  required  the  use  of    500  to  600  larme  and  a  stratified 
sample  of  50  to  60  apples  from  2  or  more  trees  in  field-sprayed  plots. 

Sprays  were  thoroughly  applied  with  conventional  equipment  from  tower 
and  ground  imless  otherwise  stated,  and  to  the  point  of  run-off  from  all 
parte  of  the  trees.    The  pressure  was  held  at  600  pounds  per  square  inch. 

Series  A  and  B  tests  were  conaucted  on  mature   Golden  Delicious  trees. 
Series  C  on  young  Rome    B©auty  trees  about  18-20  feet  high. 

3?rieg  A 

Fourtesa  treatments,  most  of  which  included  DDT    and  a  miticide,  were 
tested  from  Jitoe  H  following  the  fourth  cover  and  first  use  of  the  miti- 
cide  to  July  13  before    the  sixth  cover* 

Heotran  (2  pomd)  and  CR-.1639  wet  table  (1  pound)  when  used  in  combi- 
nation with  1,5  pound  of  DDT   reduced  its  residual  efficiency.    The  GR-»1639 
obviously  contained  too  much  wettin^j  agent  and  either  form  when  used  alone 
had  a  very  low  larvicldal  efficiency.    MEP  (1,5  pound),  tomphen®  (2  pound), 
the  iiaugatuck  miUcides  83-11  (i  pint)  and  W8  (2  pound),  and  IK-4200  (1 
pint)  either  had  no  adverse  effect  on  the  efficiency  of  DDT  or  improved  it. 
Parathion  at  quantities  as  low  as   4  ounces  per  lOO  gallons  significantly 
improved  the  effi  dency  as  was  first  reported  in  1947. 

Neither  bentonite    sulfur  (4  pound),  wettable  sulfur  (A  pound),  Earbam 
(2  pound)  or  Sta&ofide  (0.5  pint)    when  used  with  parathion  (2  pound)  in 

sprays  2  to  A  imlnfiiv©  had  any  adverse  ©ff@ct  on  the  larvicidal  efficiency   » 

of  the  latter,    a^  miticides,  parathion,  Keotran,  and  toxaphene  proved 
most  effective  up  to  two  weeks  after  the  second  miticide  spray^  permitting 
less  than  1  mite  per  leaf  compared  to  30  on  the  i^DT  check  plot.    By  August  3, 
mite  populations  (mostly  2s.  t^iaiacula-^ug)  on  these  plots  ranged   from  22 
(Heotran)  to  105  (CR-1639)  mites  per  leaf  which  illustrates  the  ineffect- 
iveness of  early  s^plications  of  miticides  for  the  control  of  spider  mites. 

Series  B>  Combination  Laboratory-Field  and  Field  Experiments 

These  tests  included  replicated  treatments  on  which  field  infestation 
data  were  also  obtained  (Sei'iQS  2),    Such  treatments  contained  3  replicates 
of  3  trees  each.    Lead  arsenate,  lime,  and  wettable  sulfur  were  used  in 
the  calyx  spray,    and  lead  arsaiate  4-  pound  +  Eexbam  1.5  pound  in  the 
first  cover  (applied  May  6-7),    Cover  sprays  2  to  7   were  applied  May  H, 
2A,  J^ne  4,  18,    July  14  and  August  5. 
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LarvicidsuL  ©fficiencies  aftsr  most  of  the  cover  sprays  were  at  or  very 
close  to  100  percent*    Since    several  of  the  treatiaeats  were  alike  prior  to 
the  last  2  cover  sprays  the  data  of  most  interest  are  the  efficiencies  aft«r 
20 9  2^9  2^,  or  39  days  of  weathering*    Tl^se  data  are  averaged  in  Table  1, 
which  also  shows  the  final  cod3dng  moth  infestation  and  the  average  popu- 
lations of  mites  from  July  throiigh  Septeaber.    Efficiency  differences 
earlier  in  the  season,  the  fumigating  effect  of  parathion,  interplot  moth 
migration  and  other  factors  account  for  isost  of  the  apparent  discrepancies 
between  the  lArvicidal  efficiencies  aod  the  final  Infestation  data« 

When   all  th®  efficiency  determinations  are  considered^  Colloidal  DDT 
(22)  was  less   effective  than   either  the  50  or  25  percent  wettabl©  powder* 
Its  larvicidal  efficiency  from  12  ounces  actual  DDT  waa  inferior  early  in 
the  season  to  the  8  ounces  used  in  treatment  29yaltho\2gh  its  residual 
efficiency  during  dry  weather  after  the  last  spray  was  superior*  This 
formulation  contains  too  mach  wetting  agent.    Furthemore  some  of  the  DDT 
is  in  solution  and  when  mlsed  with  water  forms   crystals  much  larger  than 
the  DDT  in  wettable  powders* 

The  miticides  I^«lll  and   Dimite  improved  the  residual  efficiency 
of  DDT  after  the  last  spray  but  decreased  it  after  th©  6th  following  7 
inches  of   rainfall  during  the  20  day  period* 

The  25  percent  DDT  was  formiil&ted  with  the  same  supplements  used  in 

the  25  percent  parathi(^  formula*    There  was  no  evidence  that  the  combinations 
of  parathion  and  DDT  resulted  in  synergy.    On  plot  27,  0*25  pound  of  para- 
thion  was  substituted  for  1  pound  of   DDT-25  as  used  on  plot  23  with  a  sub- 
stantial improvement  in  control* 

The  trees  used  for  these    tmtB  had  dens®  foliage  and  low  hanging 
branches.    The  application   made  only  from  the  tower  to  plot  26  gave  as 
good  results   as  obtained  on  plot  25 «    The  tower  gun  was  operated  approxi- 
mately 15  feet  above  ground  but  all  accessible  fruit  was  sprayed  at  a 
saving  of  20  to  25  percent  in  material^  and  30  percent  in  labor,  but  with 
some  slight  loss  in  time*    Although  the  residual  efficiencies  on  plots  18 
and  19  were  equal,  codling  moth  control  was  poorer  in    the  latter.  Mite 
control  was  satisfactory  on  both  plots  19  and  26.    At  the  end  of  June, 
worm  entrances  averaged  24  per  tree  on  plot   1,  9  on  plot  19>  2    to  7  on 
plots  21,    2Jl,  23,  and  24.  and  none  on  the  other  plots. 

In  this  orchard  the  red-banded  leaf  roller    injured  17  percent  of  the 
Crop  in  1946  but  lead  arsenate  or  parathion  as  used  in  194-8  held  injury 
to  from  0.2  f>ercent  (plot  26)  to  1.0  percent  (plot  23). 

Although  the  average  mite  populations  suggest  that  Dimite  (20)  proved 
superior  to  parathion  (21)  when  used  in  the  last  2  sprays,  the  larger 
average  population  on  plot  21  resulted  from  a  population  of  Al  mites  per 
leaf  on  July  9  before  the  first  miticide  spray  compared  to  A  per  leaf  on 
plot  20.    The  averages  give    a  better  estimate  of  spray  program  perform- 
ance than  of  miticide  efficiency  since  some  miticides  were   used  in  earlier 
sprays  on  other  plots. 
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Table  1.    L&riricid&l  Efficiencies,  Codling  Moth  Injury   and  Mite  Populations. 
Mejer  Orchard*    fincennes,  Ind, 


Cod 

Line  Mo^ 

— « — 

Quantitiss  matarials  used 
in  sprays  2       to  7 

Average  2/ 

Lar^ioid^ 

Apples 

Worm 

Entrances 

Mite 
100  1 

B  Per 
9aTes«^ 

Plot 

fMa^  Li  to  August  6) 

Efficiency 

Injured 

Per  Tree 

£RM 

SM  _ 

1 

HS  1  pt.+MB  8  lb.-K)il  2  qt, 
(Karb«repl&ciMi  oil  in  spray  2) 

Percent 

Percent 
11.1 

fiumoer 
216 

13 

163 

17 

DDT-50^  1.5  lb* 

(LA  31b.+Sarb,l  lb,  in  spray  5) 

69.2 

11.9 

191 

498 

2128 

18 

Sase  as    17  +  m-Ul,l«25  lb, 
in  sprays  6  and  7 

72.2 

7.8 

89 

58 

299 

19 

Same  as  18  applied  from  tower 
only 

73*8 

10.2 

177 

278 

20 

Saiae  as  17  ^  Dimite  1  pt,  in 
sprays  6  and  7 

78,2 

3*3 

99 

46 

161 

21 

Same  as  17     Para.  1  lb.  in 
sprays  6  and  7 

86.0 

7.2 

105 

124 

958 

22 

CoU.  DDT,  1  lb,  14  oso  (TEPP 
2  oz.  in  sprey  7)  (LA  3  lb.  + 
Kerb.  1  lb*  in  spray  5) 

59*1 

U.l 

174 

97 

557 

23 

DDT~25,  3  lb. 

73*9 

11.7 

170 

103 

873 

Para.  2  lb. 

94^0 

7.1 

87 

9 

91 

25 

DDT-25,  2  lb.  +  Para,  1  lb. 

85.6 

4*0 

33 

10 

lU 

26 

Saiae  as  25  applied  fi^om  tower 
only 

84.2 

3-8 

30 

54 

189 

27 

DDT-25,  2  lb.  +  Para.  0.25  lb. 

79.0 

9.9 

90 

51 

314 

28 

Para.  1  lb. 

80.3 

31 

212 

29 

DDT-25,  2  lb. 

56.8 

137 

665 

30 

DDT-25,  1  lb.  +  Para.  0.5  lb. 

79*9 

19 

336 

1/  Wetta  ble  sulfur  4  lbs*  was  included  with  cover  spray  2  In  treatments  17 


to  23,  end  25  to  30  inclusive. 

2/  Average  efficiency  of  weathered  deposits  on  July  l<i»  Aug.  3>  30^  and 
Sept.  13  from  20  to  39  days  after  their  application. 

y  Average  of  populations  on  July  9,  Aug.  3,  9,  23  and  Sept.  30. 


These  tests  were  designed  to  compare  the  land.cidal  efficiencies  of 
DDT  and  DDT  +  parathion  during  long  periods  of  weathering.    They  incltide 
2  plots  sprayed  with  a  Buffalo   Turbine  blower  and  6-noazl.e  fish  tail  but 
with  the  spray  material  puasped  into  the  air  stream  at  150  and  600  pounds 
pressure  from  a  conventional  sprayer  on    the  tow  truck. 

A  first  cover  spray  of  lead  arsenate  A  poimd  and  Karbem  1^5  pound 
per  100  gallons  was  applied  May  5  and  a  s|)®cial  fungicide  spray  of  Karbem 
1.5  pound  on  May  .17.    The  test    treatments  were   varied  as  follows  in  3 
sprays  applied    May  28,  June  28  and  July  27  and  were  designed  to  apply  the 
same  amount  of  insecticide  (dry  formulation)  per  tree  to  all  plots. 


Plot  Materials  p^r  100  gallons 

35  DDT-50,  3  lb. 

36  Parathion,  3  lb. 

39  DDT-50,  2  lb.  +  parathion  1  lb« 

A2  DDT-50,  ^4  lb.  +  parathion    22  lb.  Applied    at  600  lb.  pressure,  3 

trees  per  minute  from  opposite  sides. 

^3  Same  as  A2  applied  at  150  lbs.  pressure  1»5  trees  per  minute. 


The  above  series  includedother  combinations  of  parathion,  or  parathion 
+  DDT  Gupplemoited  by  Colloidal    Z-1  (4-  ounces)  or  Ardour  sticker  (1.5  pound). 
Both  adhesives    reduced  the  effectiveness  of  the  insecticides. 

The  results  in  detail  are  given  in  Table  2. 

Table  2.    Percent  Larvicidsi  Efficiencies  and  Deposits  of  DDT  and  Parathion 

_____Jifi.J|31g/cm^l^  
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A^e  of  digpos-ltg  and  date  of  sampling 


4  da.  12  da.  31  da.    1  da.  21  aa.  29  da. 

Ji/L.  JZ^ 


1  da.  23  da.  41  da. 

jlM^  .J/^.  ,9/7 


j  Fresh 


£lot 

5/2B 

35 

Effic. 
DDT 

:9.2 

36 

Effic. 
Par. 

4.9 

39 

Effic. 

DDT 

Par. 

15.7 
3.4 

42 

Effic. 

DDT 

Par. 

20.6 
3.0 

U3 

Effic. 
DDT 

U.3 

LSD  Odds  1921 
Inches  rainfall 
after  last 
spray  0 


96.7 
12a 

73.8 

41.6 
0*9 

100  0 
1.8 

93.2 
0.5 

53.3 
0.06 

100.0 

8.3 
0.8 

87.2 
2.1 
0.3 

64.6 
1.2 
0.07 

98.0 

10.3 

1*6 

ri.5 
1.7 

0.3 

41.6 

1.1 
0.06 

92.5 
8.5 
1.1 

52.4 
1.2 

37.0 

1.0 

100. a  91*1  85.8 

11.9  3.8  3.3 

100.0  93.5  96.1 

4.9  0.44  0,20 

100.0  92.8  91.7 

9.2  2.9  3.0 

0.8  0.08  0.06 

100.0  76.4  81.5 

14.5  2.1  2.6 

3.2  0.12  0.09 

100.0  71.6  74.0 

9.7  3.2  2.5 

.,...L>8„  Q.4iQ  ,.,.,Q.eC^. 

I  5.7 


100.0 
11,2 

94.6 
7.4 

dO.6 
4.2 

100.0 

4..1 

95.2 
0.67 

83.6 

0.25 

100.0 
9.6 
0.6 

97.9 

6.5 

0.12 
• 

87.6 
3.0 

0.03 

100.0 
9.5 

lo5 

78.7 
4.8 
0.L4 

62.1 
2.0 

0.07 

99.2 
10.9 
1.2 

61.4 
2.5 

0.07 

49.7 
2.0 
0.04 

3.22  4.97 


0       1.70     4.22     0.04     3.23      5.30  2.25 
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Because  of  the  toxicity  of  both  i>DT  and  parathion  to  codling  moths 
and  of  foliage  deposits  to  larrae^  larrlcldal  efficiencies  of  SO  percent 
or  more  will  generally  insure  good  control  of  moderate  codling  aoth  in- 
festations*   Efficiencies   above  90  percent  will  insure  good  control  of 
heavy  infestations*    Lengthening  the  interval  between  sprays  reduces  the 
effectiveness  of  the  treatments  against  moths |,  however ,  these  tests  indi- 
cate that  except  for  a  period  in  late  June  a  3-spray  schedule  of  DDT  or 
parathion  alone  or  in  combination  at  the  strengths  used  might  be  successful 
in  controlling  codling  moth.    An  additional  spray  would  be  needed  in  Jxsie 
to  compensate  for  the  rapid  growth  and  loss  of  deposit  aggravated  by  the 
loss  of  pubescence  from  the  fruit* 

E^en  after  4-  to  6  we^s  of  weathering  and  growth,  parathion  (25%)  at 
3  pounds  gave  as  good  results  as  3  pounds  of  50  percent  DDT*    A  1  to  2 
mixture  of  these  materials  was  equally  if  not  more  effective* 

Contrary  to  expectations  the  smaller  droplet  size  resulting  from  the 
600  pound  pressure  application  with  the  Buffalo  Turbine  produced  higher 
larvlcidal    efficiencies  then  the  s^e  amount  of  material  applied  at  150 
pounds   pressure  and  a  100  percent  Increase  in  air  displac^ent*    On  both 
plots  deposits  were  conspicuously  heavy  on   the  outMd®  of  the  fruit  and 
were  in  the  form  of  thick  spots*    These    spread  during  the  first  rain  and 
thus  gave  some  protection  to  the  unprotected  side  of  the  fruit  throiagh  re- 
deposition  from  other   fruit  and  foliage   except  in  the  tops  of  the  trees* 
However 9  the  less  ®ven  distribution  on  plots  42  and  43  as  compared  to 
plot  39  remilted  in  much  lower  larvlcidal  efficiencies  on  the  former  plots 
•Yen  though  the  total  deposits  were  generally  similar* 

The  2  May  and  June  sprays  were  applied  in  the  daytime  under  quick  drying 
conditions*    The  Buffalo  Titrbine  applications  on  Jt^ly  27  were  made  at  night 
and  only  5  hoiirs  before  a  rain  tetallix:^  2*25  inches  most  of  which  fell  in 
45  minutes* 

Although  in  larvlcidal  efficiancy  tests  a  given  quantity  of  parathion 
(actual)  appears  equal  to  from  2  to  3  times  as  much  DDT  (actual)  for  codling 
moth  control  thl8  is  true  only  in  the  prevention  of  successful  entrances. 

Larvlcidal  efficiencies  are  calculated  on   the  basis  of  successful 
entrances  with   stings  disregarded*    The  1947  experiments  proved  that  at 
the  lower  deposit  levels ^  parathion  pezsitted   many  more  stings  in 
proportion   to  entrances  than  did  DDT« 

The  following  data  show  the  average  percent  entrances  as  compared  to 
percent  stings  for  both  materials  at  the  deposit  levels    encountered  in 
the  laboratory  field  tests.    Each  material   was  used  alone  or  with  non- 
insecticidal  supplements.    Deposits  are  in  mmg.  per  sq.  cm. 
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Parathion  -      Kange  of  deposit  tQg-Q^§  l^iiia  LiS^li^^Q  2>QI^>Q  L.Ol-^.Q 

(65  tests         Percent  worms           10,3  l.S  0.3  0 

36,000  larvae)  Percent  stings         19.4  l6o6  12.1  5«1  0.2 

Nisraber  of  tests        25  11  6  19  A 


DDT  -  RaJSg©  of  deposit 

(43  tests.        Percent  worms 
25^000  larvae)  Percent  stings 
number  of  tests 


Qfl-^.Q  Ai^dlftS  g>l-X6.Q 

30.0  18.5  12.4  1.0 

3.4  5a  5.3  0.6 

1  9  16  17 


Because  of  the  greater  susceptibility  of  paratbion  to  weathering  a  Buch 
greater  range  in  its  deposits  was  encountered  tban  with  DDT.  Parathion 
deposits  of  1  to  2  mmg*  per  sq.  ce.  which  produced  a  larvicidal  efficiency 
of  97  to  98  percent  permitted  12  percent  stings  while  DDT  diposits  of  8  or 
more  nsig.  producing  approslmately  the  saza®  l&rvicidal  efficiency  peradtted 
less  then  1  percent  stings.    This  difference  was  reflected  in  field  results 
in  1947  but  was  less  evident  in  1948  field  tests. 

Larv3,cidal  Efficiency  of  Rhothane  (!pgy) 

Because  of  the  promise  shown  by  Ehothane  for  control  of  the  red-banded 
leaf  roller  and  the  need  for  information  on  its  toxicity  to  codling  moth,  a 
limited  amount  of  larvicidal  efficiency  data  were  obtained  late  in  the 
season.    These  follows 


Percent  larvicidal  efficiency 


Final  spray  applied   Ang.  9  (Series  4  plot^)  Sept.  7  S?P^«  ^1 

1».    Two  second-brood  sprays.    DDT-50,  1»5  lb.  88»5  80.3 
parathion  0.5  lb. 

lb.    Two  second-brood  sprays.    Ehothane  1  qt.  4CI.3  34*7 

2.     Two  second-brood  sprays.  DDT-50,  2  lb.  -  85.7 

4*     Two  second-brood  spreys.    Parathion  2  lb.  -  68.4 

Single  spray  applied  flept.  4.  Last  previous  DDT  spray  appUed  Aug.2  by  grower 

44.  DDT-50,  1  lb.    .  96,4  92.9 

45.  DDT-50,  1  lb.  +  Ehothane  1  qt.  99.7  93.9 

46.  Ihotbaae  1  qt.  86a 
L.  S.  D.  Odds  19:1  7.7  4.2 


Although  1  quart  of  the  Rhothane  emiilslon  per  100  gallons  is  the  maximuB 
needed  for  leaf  roller  control  it  will  not  give  adequate  protection  against 
codling  moth.    It  can,    however,    be  combined  with  wettable  DDT  with  good 
results.    There  is  scae  danger  from  separation  or  "buttering  out**  of  the  DDT. 
A  wettable  TDE  powder  would  be  preferable  for  use  in  combination  with  wettable 
DDT. 
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field  Testing  of  Inaectlcldes  on  Randomized  Plota 

Snail  plot  tests  were  conducted  in  which  the  infestations  of  codling 
moth,  red-bended  leaf  roller,  Forbes  scale  and  mites  along  with  rosj  apple 
aphid  injury  were  determined  for  the  entire  crop.    Informatics  on  the 
control  of  the  European  red  adte  and  the  two-spotted  spider   oite  were 
obtained  bgr  taking  1  or  more  samples  of  100  leaves  fros  each  plot  (all  trees 
represented)  at  frequent  intervals  during  the  season*    The  brush  machine 
and  counting  technique  developed  ^  C*  F.  H«iderson  was  used   to  measure 
the  mite  populations*    £gg    counts  were  also  made  but  are  not  included  here- 
in*   Scale  injury  was  compared  by  determining  the  percentage  of  fruit  in- 
fested with  crawlers.    Only   apples  deformed   ^  aphids  were  included  in 
estimates  of  aphid  injury*    Many  more  were  underside.    Sprays  were  applied 
with  conventional  equipaient  as  described  under  Laboratory-Field  Tests- 


Series  1*    Verietiess  Jonathan,  Starking,  Rome  Beauty  and  Winesap* 
6  replicates,  2    trees  each* 

The  16  plots  in  this  series  were  arraziged  in  an  L-shaped   area  in  the 
angle  of  which  a  block  of  trees  had  been  re&oved  in  February  and  left  in 
piles*    From   these  a  heavy  flight  of  codling  moth  and  leaf  roller  adults 
migrated  to  the  plots.    Codling  moths  emerged  from    the  piles  until  mid- July* 

The  trees  were  mature  end  required  an  average  of  35  to  40  gallons  each 
per  spray  application*    The  area  w&s  sprayed  uniformly  by  the  grower  through 
the  calyx  application*    JSo  doimant  spray  was  applied.    The  calyx  spray 
applied  April  21  to  27  included  LA   A  pound,  DDT-50,  1  pound,  Li*  3  pound, 
and   BS  6  pound* 

The  materials  used  in  cover  sprays  2  to  8  and  their  dates  of  application 
are  given  in  Table  3«    The  eighth  cover  spray  was  omitted  from  the  Jonathan 
and  Star  king  varieties* 

The  object  of  the  differentiation  in  the  first  cover  spray  was  to 
precede  oil   with  Karbam  rather   than  sulfur  (1  to  4),  and  to  rely  on  sub- 
sequent parathion  sprays  rather  than  a  first  cover  of  lead  arsenate  for 
le€if  roller  control  (11  to  15  incl.)* 

The  more  important  data  are  given  in  Table  4*    Since  practically  no 
scale  reached  the  fruit  mi  Rome  Beauty  and  Starking  varieties  the  scale 
infestation  data  apply  to  Winesap  and  Jonathan,  the  former  being  the  most 
heavily  infested* 
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Table  3.  Spray  Treataients  AppU®4,tQ..§®i'i,Q^  1  ?l9%^f  QM9]m^§  lU^t  ^ 

1st  -  April  29-30     4th  -  Jm©  2-3  7th  -  July  28-29 

2nd  <-  May  U-13        5th  -  Jme  16-17         Sth  -  Aug.  19  (oisitt©d  froa 

3rd  »  May  20-21        6th  -  July  7-S  Jonathan  and  Staa^Oog) 

aot      ..   Quantities  Materials  Per  100  Gala> 

1>2>3«  Ist  cover  -  lA     lb,  4-  Karb,  2  lb.  (2nd  cover  Included  garb*  1  lt^« 

1       IS  1  pt.  +  MB  8  lb.  +  OU  2  qt. 

Z       LA  2  Ibe  +  1  lb.  +  Oil  2  qt.  +  Bdx.  (except  in  2nd  cover) 

sprays  2  to  5«    Sa^e  as  plot  3  after  spray  5* 

3       MS  0*5  pt,  +  MB  A  lb,  -i-  Oil  2  qt.  +  DiDT-SO,  1  lb. 

-«A™l§i.521§S..r-.ferb,^^ 

NS  0.5  pt.       MB  4  lb,  4>  Oil  I  qt*  +  Para,  0.5  lb. 

I,  6,7.8^9.10.16.  l8t  cover  -  U  A  lb.     Li.  A  lb.  4-  S  6  lb,  f2nd  CQT@r 

included  BS  5  lh.l 

5  DDT-50,  2  lb. 

6  Same  as  pl»  5  +  M-lll,  1.25  Ib^  in  sprays  5#  6,  7. 

7  Same  as  pi.  5  +  TEPP  4-  ©s*  in  sprays  5,  6^  7* 

8  Same  as  pi*  5  4-  Para.  0.5  lb«  in  sprays  5>  6^  7* 

9  Same  as  pi.  5  +  Para.  0.25  lb. 

10  Same  as  pi.  5  4-  Keotran  1  lb. 

16  DDT-50,  3  lb,  sprays  2,  3»  5  and  7  +  Dimite  1  pt.  in  sprays  5  and  7. 
Sprays  <4»  6^  8  cHaitted» 

12.       Ist  cover  «  Para.  1  lb.  4-  S  6  lb.  f2nd  cover  indudejfiS  5  lb.) 

Same  as  pl«  5  in  sprays  2,  3»  5^  6^  and  8.    Sase  as  pl«  11  in  sprays 
A  and  7* 

II.  13.U.15.    Ist  cover  ~  S  6  lb.  (254 _cover  Included  Karb.  1  lb.  except  pl.l5) 

11  DDT-50,  1  lb.  +  Para.  1  lb. 

13  DDT-50,  1.5  lb.  +  Para.  0.5  lb.  sprays  2  to  5.  Same  as  pi.  5  thereafter 
M      Para.  2  lb. 

15       Duplicate  of  pi.  16  except  Para.  1  lb.  substituted  for  Diaite  and  DDT 
in  spray  7  reduced  to  2  lb. 
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Table  4.*    Basults  Series  1*    Reed  Orchards 


CodliM  Moth 

Are.  Ho, 

Mites  _  , 

Plot 

^tranoe^  per  tree 
lst«>br«  Season 

Percent 
Worsur 

^  apples  affected  by 
I^ELR    Scale  Aphlds 

per  100  leaTes  sJ 

JBM  2~ai 

1 

U 

78 

2.4 

8*9 

5.1 

1.8 

70 

59 

2 

6 

60 

1.0 

2*2 

5.8 

3.6 

34 

480 

3 

8 

U 

0.4 

7.8 

1.2 

5.5 

62 

358 

k 

24 

U 

0,9 

3.4 

0 

3.2 

56 

18 

5 

10 

78 

1.7 

13*8 

39.3 

1.5 

604 

1524 

6 

do. 

1X2 

2*1 

12.4 

44.6 

1.8 

309 

86 

7 

do* 

133 

2.6 

13.3 

55.6 

2.2 

628 

166 

8 

39 

50 

1.1 

4.6 

0 

2.5 

275 

32 

9 

0 

16 

0.4 

3.3 

0 

2.1 

182 

58 

10 

9 

64 

1.1 

11.6 

45.6 

2.7 

156 

130 

U 

8 

39 

0.7 

5.2 

0 

4.6 

95 

100 

12 

26 

86 

2.0 

6.9 

0 

2.6 

190 

128 

13 

0 

20 

0.4 

8.5 

0 

2.6 

190 

388 

U 

9 

47 

0.9 

4.9 

0 

4.4 

62 

28 

15 

28 

50 

1.0 

U.3 

0.1 

2.2 

128 

292 

16 

55 

290 

4.6 

17.0 

65.0 

2.6 

272 

60 

1/  Average  of  populations  (on  2  to  4  samples  of  100  leares  each)  recorded 
on  Jitoe  15^  July  7»  26,  Aug.  2,  13,  23  (RB  and  W  onlj)  and  Sept.  17. 


lieldst    Differences  in  average  fields  of  more  than  1,100  apples  were 
significant  at  odds  of  19:1.    Individual  tree  yields  ranged  from  1,360  to 
7,600  apples,  the  two  extremes  being  in  the  same  treatment  (7).    Fruit  set 
apparontlj  was  fulversely   affected  by  the  early  use  of  oil  on  plots  1,  3, 
and  possibly  4,  where  the  yields  averaged  3,148,  3,072  and  3,^8  apples 
respectively.    Differences  among  the  other  plots  are  not  believed  to  have 
been  caused  \sf  the  «pray  treatments.    On  these  the  yields  ranged  from  4,206 
to  5,670  apples. 
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Codling  Mq^1^8    This  proxialtjr  of  certain  repiicfttos  oa  the  insid®  borders 
of  the  L-sbaped  ar^a  to   the  piles  of  trees   resiilted   in  their  gettixig  a 
severe  late  first-brood  attack.    At  tb®  end  of  June  the  17  record  trees  nearest 
the  piles  of  trees  ayeraged  40  worm  entrances  (in  fruit)  per  tree  compared  to 
only  11  per  tree  for  the  other  79  trees.    The  ssasan ^  s  totals  were  3  times  as 
great  on  the  17  trees  and  6  times  on  the  79*    Certain  of  tbs  17  trees^  especial* 
Ij  in  plots  4  and  S  had  more  fresh  entrances  late  in  Jime  than  successful  en- 
trances Is^  the  end  of  the  seasons    Manj  of  the  late  June    voras     were  killed 
1^  the  jul^  7  spra/.    Another  source  of  reisifestation  «&s  a  Duchess  and 
Transparent  planting  adjacent  to  one  comer  of  the  area.   The  7  replicates 
nearest  this  planting  averaged  25  entrances  per   tree  at  the  end  of  June.  The 
final  infestation  increased  to  239*  The  Winesap  replicate  of  plot  16  contained 
XpXA5  ivora  mtrances.    If  this  trea'^ent  is  excluded  froa  the  analjsis  of 
▼ariance  a  difference  among  treatments  1  to  15  of  56  worm  entrances  per  tree 
is  required  for  sigBificance  at  odds  of  19sl*    Otherwise  the  required  differ- 
ence is  114* 

Best  control  in  the  first-brood  period  was  obtained  with  treatments  2, 
3 9  5 9  9 9  10»        13  and  14*   Best  control  for  the  season  was  effected  by 
treatments  3,  4$  3,  9$  liy   13f   M  and  15.     The  least  stung  fruit  (1.1  to 
l.S  perc«&t)  was  on  plots  2,  3$  9>  13  snd  15  and  the  most  (3*5  to  4*8  percent) 
on  plots  8  ^d  16® 

Treatment  16  was  least  effectiTS,  only  one  of  its  6  replicates  having 
less  than  1%  worm  entrances.    Dimite  (16) »  DiS-lll  (6)^  and  TEPP  (7)  may 
have  reduced  the  effectiveness  of  DDT  at  a  critical  time  during  second-brood 
attack  hgr  causing  too   much  nm-off .    On  plot  15 »  parathion  supplemented  the 
DDT  sufficiently  to  permit  omitting  3  sprays  although  almost  as  much  PDT  was 
used  as  on  plot  5*    The  standard  tank-mixed   nicotine  bentonite  oil  treatment 
(1)  in  this  series  compared  favorably  with  the  othar  treatments  doubtless 
because  of  the  preponderance  of  DDT  and  parathion  treatments  and  their  effect 
on  its  moth  population. 

Red->Bande4  Leaf  Rollerg    The  comparatively  rapid  diiappearance  of 
effective  parathion  residues  from  the  foliage   late  in  the  season  resulted 
in  little  protection  against  the  fourth-brood  progeny  of  leaf  roller  moths 
which  originated  in  non-parathion  plots*   In  the  absence  of  an  outside 
source  of  reinfestcition  the  parathion  treatments  would  all  have  given  ex- 
cellent control  since  there  were  very  few  third-brood  larvae  on  these  trees. 

For  exag&ple,  in  the  two  replications  (Home  Beauty)    where  the  late-seascsi 
buildup  was  greatest^  an  average  of  27  injured  drops  per  tree  had  been 
collected  through  Sept.  9  in  the  3  plot^  on  which  parathion  was  used.  Only 
6  per  tree  were  found  in  treatment  14*    The  final  infestation  amounted  to  an 
average  of  338  injured  «^ples  per  tfee  (295  on  pi*  14)*  In  contrast  only  18 
injured  drops  were  collected  from  treatment  2  through  Sept.  9   and  only  63 
apples  per   tree  were  injured  durixig  the  season.    The  other  7  treatmdnts 
averaged  165   injured  drops  by  Sept.  9  and  614  injured  apples  for  the  season* 
Most  apples  injured  by  leaf  rollers  drop  soon  after  the  injury  take  place 
hence  the  infestation  increased  more  than  3  times  as  rapidly  on  the  parathion 
as  the  non-parathion  treatments  during  the  period  of  fourth-brood  attack. 


-  17  - 


The  hea-Tlest  leaf  roller  infestation  occurred  in  plat  16,  which  supports 
evidence  preriousljr  obtained  that  DDT  becomes  less    effective  against  this 
pest  as  the  frequency  of  application  declines.    Slightly  lower  infestations 
developed  in  treatments  5,  6,  7,  10  and  15  where  (except  in  15)  DDT  was  used 
with   materials  ineffective  against  leaf  rollers.    Among  the  various  para- 
thion  treatments,  nos,  4»       9>  11  and  14.  gave  best  results.    The  use  of 
parathion  early  in  the  season  only  (13) ,  or  after  long  intervals  (12  and  15) , 
was  less  successful  in  this  type  of  plot  arraiigement.    The  best  leaf  roller 
control  was  obtained  with  treatment  2,  one  of  the  formulas  suggested  for 
grower  use  after  the  1946  outbreak.    On  Oct.  5  foliage  analyses  1^  Mr.  Fahey 
indicated  that  the  k92^3  deposits  on  the  Rome  Beauty  replicates  of  plot  2 
averaged  22*2  micrograms  per  sq^  cm.    Lead  arsenate  was  last  applied  on 
June  16 y  111  days  earlier.    On  trees  in  plot  5,  where  it  was  last  applied 
on  April  30,  the  AS20^  residue  was  down  to  1.2  mmgs.    Parathion  residues 
ranged  from  0.06  to  O.OS  mags,  per    sq.  cm.  on  the  foliage  of  plots  A,  U 
and  14. 

for  be  3  SCal^^?^   The  control  of  scale  by  parathion  was  remarkable  and 
confirms  our  first  observation  of  this  effectiveness  reported  in  1947*  The 
Tninimura  number  of  applications  needed,  and  the  optimum  timing  end  dilutions 
were  not  satisfactorily  determined.    However,  4  ounces  or  more  per  100 
gallons  in  6  or  7  sprays  or  0.5  pound  in  3  consecutive  applications  gave 
c<^plete  control,    the  latter  after  crawlers  had  already  become  well  es- 
tablished on  the  fruit  in  late  June.    Two  applications  of  1  pound  as  used 
on  plot  15  gave  almost  complete  control*    A  single  application  of  0.5  poiind, 
July  17,  on  the  unused  tree  in  the   Wine«ap  replicate  of  treatment  16 
greatly  reduced  the  subsequent  Mildup  of  scale  but  60  percent  of  the  fruit 
was  still  lightly  infested  at  harvest  compared  to  85  percent  heavily  in- 
fested on  the  regular  record  tree  in  this  replicate  sprayed  with  DDT  and 
Dimite. 

Fair  control  was  obtained  by  summer  oil  and  nicotine  (nos.  1,  2,  and  3)« 
Serious  infestations  developed  on  all  other  plots,  with  from    39  (no.  5) 
to  65  (no.  16)  percent  of  the  fruit  affected. 

In  November,  examinations  were  made  of  both  194^  and  older  growth  and 
of  tree  bodies  in  treatment  5,  8,  9   and  14 •    All  scale  found  on  nos.  8, 
9  and  14  were  dead.    £xcept  in  treatment  9  none  of  the  dead  scale  was  out 
on  1948  gronrth.    On  the  straight  DDT  plots  (5)  ^d  similar  plots  where 
dormant  oil  sprays  were  applied,    living  scale  was  abundant  on  1948,  as  well 
as  older,  growth. 

The  failure  of  dormant  sprays  to  hold  the  scale  infestation  to  the 
level  of  the  previous  year  on  Wine  saps  sprayed  with  tireatment  5  is  illus- 
trated by  the  following  data.    Tha  trees  were  thoroughly  sprayed  by  the 
laboratory  personnel  with  about  25  gallons  per  tree. 
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ATe«  percent      Increase  in 
Date     fruit  infested     scale  above 
Materials  and  quantities  per  100  gal,  applied    on  tyo  trees  infestation 


Check 

"  no  d^onant  spray 

40.2 

133. 2X 

1 

Te3cas  Libra  oil  3  gal,  + 

Mar.l6 

68.9 

12.81 

WB  1  lb. 

2 

No.  1  +  m-dry  mix  1  lb. 

lCar,l6 

41.6 

2.8X 

3 

Shell  Helix  "Superior"  oil 

Mar.l6 

8.0 

7.0X 

2  gal.  +  WB  1  lb. 

9 

m-289,  2  qt. 

Mar.25 

U.6 

5. 51 

fiosy  Apple  Aphid;    Control  of  the  rosy  apple  aphid  was  quite  variable 
because  most  of  the  infestation  was  concentrated  in  certain  parts  of  the 
block  and  the  treatments   were  not  equally  ei^osed  to  attack.    However,  the 
data  fail  to  indicate  that  parathion  as  used  early  in  the  season  in  treat- 
ments  4  and  14  was  any  more    effective  than   DDT-SO  at  2  pounds  as  used  in 
treatments    5>  6,  7^  8  and    10.    Since  their  use  was  delayed  until  the  second 
cover  spray  these  materials  did  not  effect  control  until  considerable  damage 
was  done,  however^  parathion   when  used  in  thefirst  cover  in  treatment  12 
gave  no  better  results. 


Orchard  Miteas    Wind  drift  of  mites  onto  parathlon-sprayed  plots  and 
the  kiH  of  mites  by  parathion  (through  fumigation)  on  non-para thion  plots 
undoubtedly  tended  to  level  the  mite  populations,  particularly  since  half 
the  trees  were  sprayed  with  this  material  at  concentrations  proved  to  have 
a  lethal  effect  on  mites  80    ft.  away. 

In  making  comparisons  of  mite  populations,  allowance  must  be  made  for 
the  repressive    effect  of  the  spider  mite  population  in  plot  5  (DDT  check) 
on   that  plot*s  red  mite  infestation.    The  average  populations  of  each 
species  were  given  in  Table  4. 

As  in  previous  years,  summer  oil    with  nicotine  bentonite  and  DDT 
(plots  2  and  3)  gave  excellent  control  of  red  mites  but  only  fAir  control 
of  spider  mites.    DK-111  gave  better  results  than  TEPP  as  used  on  plots 
6  and  7  but  permitted  a  greater  buildup  of  red  mites  in  September.  Para- 
thion (8)  gave  better  resxilts  than  either.    When  used  in  all  sprays  4  ounces 
(9)  was  about  as  effective  except  after  the  last  spray  as  1  pound  (11). 
When  used  in   4  first-brood  sprays  (13)  a  moderate  buildup  in  July  and  August 
was  not  avoided. 

Series  3 

This  series  includes   3  plots  set  up  as  sin^e  trees  replicated    5  times 
on  Rome  Beauty  and  3  on  Turley.    Since  1943  one  plot  has  been  sprayed  ex- 
clusively with   a  lead  arsenate  program,  one  with  nicotine  bentonite  and 
oil  (lead  arsenate  in  the    calyx)  and  the  third  with  DDT  (plus  lead  arsenate 
in  certain  1948  sprays). 
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The  object  baa    Xieea  to  observe  the  effects  of  the  treatments  on  yields 
over  a  period  of  years.    The  annual  yields  per  tree  in   numbers  of  apples 
and  bushels  foUon; 


Insecticide 


+  bordeaux 


Hie*  Bent«  Oil 


DDT 


Bu* 


6u. 


1943 

13M. 

12^ 

3310 

2500 

»  2270 

3830 

3330 

2530 

21 

19 

1  20 

29 

22 

19 

2810 

1770 

,  1600 

3390 

2^00 

2860 

19 

U 

1  ^5 

27 

16 

21 

3900 

1620 

\  3360 

3920 

4230 

4280 

25 

13 

1  ^ 

28 

29 

31 

Average 

2990 
22.5 

2680 
19.8 

3948 
28.5 


All  trees  sprayed  alike  with  lead  arsenate  and  riicotine  bentonite. 
2/  Suaner  oil  included  in  last  2  or   3  first-brood  sprays. 


The  cover  spray  program  can  reduce  yields  the  following  year  by  causing 
injury  to  foliage  or  felling  to  control  leafhoppers  especially  during  the 
month  sifter  petal  fa3J.  when  fruit  buds  are  formed.    It  can  reduce  yields 
during  the  current  year  by  causing  injury  that  results  in  the  failure  of  the 
small  apples  to  set.    Lead  arsenate  may  reduce  yields  both  ways.  Nicotine 
bentonite  and  oil  may,  in  combination  with  sulfur  resiaues  from  early  sprays, 
also  affect  both  the  current  year's  and  the  following  year's  yield. 


In  these  tests  the  trees  were  kept  well  pruned.     They  were  located  on 
a  well  drained  and  well  fertilized  clay  loam  soil  in  blue  grass  sod,  DDT 
residues  have  not  penetrated  the  soil  to  Miy  extent  but  are  still  held  in 
decomposing  debris   at  the  surface.    Approximately  12.5  |>6ands  of  actiial  DDT 
have  been  applied  per  tree  to  date.    The  1944  yields  were  lowest  on  DDT 
sprayed  trees,  probably  because  these  trees  had  produced  the  most  fruit  in 
1943  when  they  were  all  sprayed  with  either  lead  arsenate,  nicotine  bentonite 
or  combinations  of  the  two.    After  1944  the  yields  on    the  DDT  sprayed  trees 
increased  each  year  instead  of  fluctuating  ^roa  high  to  low  points    as  or 
other  plots.    Most  varieties    have  produced  greater  yields  when  sprayed 
with  nicotine  bentonite    than  with  lead  arsenate  but  since  the  Turley 
variety  is  especially  susceptible  to  oil  injury  and    especially  oil~sulfur 
shock  the  nicotine  bentonite  treatment  produced  lower  average  yields  than 
the  lead  arsenate  in  this  experiment.    Furthermore  since  the  lead  arsenate 
trees  were  wirrounded  by  trees    sprayed  with  DDT,  coaling  moth  control  on 
them  was    aided  to  such  an  extent  that  it  was  not  necessary  to  apply  the 
heavy  arsenical  program  needed  when  the  whole  orchard  was  sprayed  with  it. 
Only  7  cover  sprays  were  applied  in  1946,  1947  and  1948. 
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It  is  important  to  not©  that  the  rsaainder  of  the  26$-acre  ©rchard  in 
which  the  tests  were  conducted  has  been  sprayed  with  DDT  in  all  coTer  sprays 
since  19A5  althoizgh  some  nicotine  bentonite  or  lead  arsenate  was  included 
in  certain  sprays.    For  the  last  3  year®,  beginning  in  1946,  this  orchard 
has  broken  all  its  previous  production  records*    Its  19^6  record  was  made 
despite  an  almost  complete  loss  of  crop  on  35  acres  from   frost  damage.  Its 
1947  yield  was  14  percent  greater  than  in  194^   despite  a  similar  amount  of 
frost  dazaag©  while  the  194^  yield  increased  22  percent  over  194-7  despite  the 
remoTal  of  50  acres  of  mture  trees.    These  experiments  are  still  in  a 
preliminary  stage.    The  amount  of  DDT  accumulating  in  the  soil  may  at  pressnt 
hare  a  stiimlatiiig  effect  on   the  apple  trees  but  at  some  future  date  may 
reach  a  level  where  it  becomes  injurious. 

Series  4..  Rome  Beauty^  I  replicates  of  6  trees  each^    ^,eed  Orchardi^ 

This  experiment  was  set  up  in  a  block  where  the  red-bended  leaf  roller 
injured  65  percent  of  the  crop  in  194.6 •    Six  treatments  were  initiated  but 
one  was  subdivided  aft@r  the  4th  of  6  cover  sprays.    Infestation  data  were 
obtained  from  2  average  trees  per  replicate  except  plot  l«-b  where  only  1 
was  available.    Spray  treatments  are  outlined  in  Table  5  and  results  in 
Table  6. 

The  use  of  DDT  in   the  calyx  spray  helped  in  restricting  the  spread 
of  rosy  aphids  to  bearing  spurs  other  than  those  on  which  they  were  feeding 
at  that  time^    By  using  parathion  10  days  later  in  the  first  cover  spray 
on  plots  Af  5$    and  6  this  pest  was  practically  annihilated.    However,  on 
plots  1  to  3  inclusive,    only  lead  arsenate  was  used  in  the  first  cover 
spray  and  it   was  not  until  22  days  after  the  petal  fall  spray  that  sprays 
containing   DDT  were  resumed.    The  result  was  a  strilting  difference  in  fruit 
set,  number  of  bushels,  and  of  course  size  of  trult  on  the  2  groups  of 
treatments.    Aphid  injury  cm  plots  1  to  3  inclusive  may  have  been  aggravated 
by  predator  mortality  caused  by  parathion  fumigation,  or  by  contact  vith  its 
deposits  on  adjoining  plots,  in  the  case  of  mobile  forms.    The  attack  by  the 
rosy  apple  aphid  is  believed  to  have  caused  many  partially  fertilized  fruits 
to  set  that  otherwise  would  have   dropped.    Many  stunted  fruits  were  not 
deformed       aphids,    hence  do  not  appear  in  the  cdLumn  headed  "Aphids". 
The  use  of  less  I>DT  on  plot  2,    than  on  1  and  3»  resulted  in  more  deformed 
fruit  as  well   as  fruit  of  smaller  size.    It  is  highly  significant  that  the 
trees  in  plots  4-,  5,  and  6  produced    as  many  bushels  as  those  in  plot  2  even 
though  the  latter  produced  40  to  60  percent  more  ^ples.    In  plot  2,  31 
percent  of  the  bushels  and  37.5  percelat  of  the  apples  were  left  for  the  ^th 
and  final  picking.    On  plots  Uf  5,  and  6  most  trees  were  stripped  in  the 
first  3  pickings  and  only  6.7  percent  of  the  apples   remained  for  the  fourth* 

No  such  differences  were  found  among  the  treatments  in  Series  1  (Table  4) 
where  DDT  and  parathion  sprays  were  started  concurrently.    The  value  of  DDT 
in   the  control   of  aphids  has  been  reported  in  previous  years.    For  this 
reason  the  grower  used  DDT  in  all    sprays  starting  with  the  calyx.    In  rows 
€Ldjacent  to  our  plots  8  scattered  trees  sprayed  by  him  averaged  2,720  apples 
per    tree  and  only  0.6  percent  deformed  apples. 
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Table  5.  Spray  Treatment a^Applied  to  Series  A  Plots,  Vincennes.  Ind. 


Materials  per  IQQ  gals 


3rd  cover    |  4-th  cover 


1st  cover 


llot 


LA  U  lb. 
Li  U  lb. 
BS  6  lb. 


2nd  cover 
^/17-18 


iZl 


DDT-50,2  lb. 
BS  5.5  lb. 


DDT-50,2  lb. 


DDT-50,2  lb. 


1-a 


Part  of  Plot  1  until  5th  cover 


1-b 


Part  of  Plot  1  iintil  5th  cover 


5th  cover 
7/9 


DDT- 50,2  lb< 
DR-lll, 
1.25  lb. 


DDT- 50, 

1.5  lb. 
Para. 0.5  lb. 


6th  cover 
3/9 


DDT-50,2  lb, 
DN-in, 
1.25  lb. 


DDT-50, 
1.5  lb. 
Para, 0.5  lb. 


Rho thane, 
1  qt. 


Rhothane, 
1  qt. 


LA  U  lb. 
Li  U  lb. 
BS  6  lb. 


U  2  lb. 

DDT-50,1  lb. 
U  2  lb, 
BS  5.5  lb. 


LA  2  lb. 
DDT-50,1  lb. 
Oil  atqt. 
Bdx. 


LA  2  lb, 
DDT-50,1  lb, 
OU  2  qt. 
Bdx. 


DDT-50,2  lb. 


DDT-50,2  lb. 


LA  U  lb. 

Li  U  lb. 
BS  6  lb. 


DDT-50,2  lb. 
BS  5.5  lb. 


DDT-50,2  lit- 


LA  U  lb. 
DDT  1  lb. 
Karb.l  lb. 


DDT-50,2  lb. 
D8-111, 
1.25  lb. 


DDT-50,2  lb. 
DN-111, 
1.25  lb. 


Para. 2  lb. 
tarb.1.5  lb. 


Para. 2  lb. 
Karb.l  lb. 


Para. 2  lb. 


Same    as  3rd  cover  in  subsequent  sprayg 


Para. 2  lb. 
Karb.l. 5  lb. 


DDT-50,2  lb. 
BS  5.5  lb. 


DDT-50,2  lb. 


DDT-50,1  lb. 
Para.l  lb. 


DDT-50,2  lb. 


DDT-50,1  lb, 
Para.l  lb. 


DDT-50, 
1.5  lb. 
Para.0.5  lb. 
Karb.l. 5  lb. 


DDT-50, 

1.5  lb. 
Para.0.5  lb. 
Karb.l  lb. 


DDT-50, 
1.5  lb. 
Para.0c5  lb. 


Same  as  3rd  cover  in  subsequent  sprays 


1/  A  uniform  calyx  spray  containing  U  lbs.  lead  arsenate  +  1  Ibe  DDT-50  +  lime 
and  wettable  sulfur  was  applied  about  April  25.    The  dormant  sprays  were 
omitted. 
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6. 

Serine  ^ 1 

Jleeults 

P®l'„,t!ire@ 

Codlioir  Moth 
%  apples  Noevorms 

Percent  1 
Apples  Injured  By 

Ave.  ISioJ^  Mitei 
per  100  leaves 

Plot 

Btt> 
30 

AddX®8 

Clean 

per  tree 

RBLR 

Aphlde 
2.3 

Scale 

ERM 

1 

^,029 

97.9 

24 

12.8 

0.2 

455 

29 

1-a 

29 

3*S15 

98.6 

10 

6.0 

1.9 

0 

389 

25 

1-b 

29 

3,'?08 

96.7 

SO 

1.8 

2.5 

0.4 

a7 

64 

2 

22 

3,691 

97.3 

56 

1.6 

7.7 

0.9 

290 

334 

3 

32 

3,950 

98.4. 

35 

2.8 

4*0 

0.4 

362 

25 

U 

22 

2,268 

96.2 

39 

2.0 

2.0 

0 

169 

U 

5 

23 

2^412 

96.6 

36 

7.5 

2.7 

0 

222 

^ 

6 

25 

2,655 

97.8 

20 

6.9 

2.6 

0 

279 

36 

1/  Populations  on  July  8,  30,  A\2g.  20  and  Sept.  23  • 


imong  the  8  treatments  tested,  those  receiving  the  most  DDT  (1,  l~a,  3 
end  6)  with  or  without  paral^on  gave  the  best  control  of  codling  moth. 
Treatment  1-b  with  Rhothane  alone  in  the  last  3  sprays  was  least  effective. 

Plot  I9  as  anticipated^    gave  poor  control  of  leaf  rollers.  Treatment 
1-b  and  2  gave  best  results  against  this  pest.    Treatment  2  has  been  out- 
standing for  the  past  3  years.     All  plots   receiving  parathion  were  main- 
taining excellent  control  until,  as  in  Series  1,  fourth-brood  hatch  began. 

On  August  9,  before  the  final  spray,  parathion  residues  on  the  foliage 
ranged  from  .03  mmg.  per  sq.  cm.  (plot  6)  to  0.14  mmgs.  (plot  4)*  After 
the  spray  they  were  0.59,  1.16  and  3*02  mmg.  on  plots  6,  5,  and  4  respecti- 
vely.   On  October  5  they  ranged    from  0.03  to  0.09  mmgs.    As  late  as 
September  9  an  average  of  only  2  drops  per  tree  in  plot  4  had  been  injured 
by  leaf  rollers  compared  to  105  in  plot  1. 

The  scale  population  on  the  fruit  was  comparatively  low,    however,  some 
scale  were  found  in  all  plots  except  where  parathion  was  used. 

Although  on  May  5  there  were  as  many  as  500  red  mites  and  eggs  per  100 
leaves  on  plots  1  and  3,  the  mite  populations  never  threat^ed  on  any  of 
these  plots  until    after  the  last  spray,  however,  DN-111  was  included  in  the 
last  2  sprays  applied  to  plots  1  and  3  as  insurance  against  a  later  outbreak. 
Heavy  mite  inf  estaUons  built  up  in  grower- sprayed  areas  on  3  aides  of  the 
block.    This  difference  is  additional  evidence  that  parathion  in  small-plot 
tests  will  retard  mite  developmOTit  on  trees  not  sprayed  with  it. 
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spray  Residuess  Analyses  by  Mr.  Fahey  at  the  time  of  the  first  picking 
September  17,  showed  that  the  following  average  residues  in  PPM  remained  on 
the  fmit. 


Plot 

DDT 

AS2O3 

Parathion 

1 

6*3 

0.25 

2 

6.9 

2.15 

3 

^.4 

1.7D 

U 

0.21 

5 

3.1 

.09 

6 

4*5 

»06 

.0 toxicity  of  Parathj,on 


No  foliage  injury  or  fruit  drop  on  any  variety  resulted  from  th©  use  of 
parathion  (25%)  at  strengths  up  to  2  poimds  per  100  gallons.    However,  on 
Golden  Delicious  (Series  B)  a  severe  russet  began  to  be  noticeable  after 
2  applications  of  parathion  at  2  pounds  per  100  gallons.    This  progressed 
until  by  July  1,  50  to  55  percent  of  the  fruit  surface  was  affected.  The 
use  of  Karbam    at  1.5  pound  per  100  gallons  in  the  first  cover  spray  or  the 
combination  of  Karbam  at  1.5  pound  and  lead   arsenate  in  that  spray  was 
believed  responsible.    This  spray  alone  caused  en  increase  in  russet  from 
8  percent  (trees  unsprayed  after  petal  fail)  to  from  10  to  22  percent  where 
no  parathion  was  used.    No  increase  above  these  figures  occurred  where  only 
0.25  to  0,5  pound  parathion  was  used.    The  addition  of  Karbam  or  sulfur  to 
parathion  (2  pounds)  in  foiir  sprays  caused  no  more  russet  than  resulted 
from  the  application  of  parathion  (2  pomds)  over  Karbam  residues.  Parathion 
at  1  poiind  applied  alone  or  with  DDT  (plots  25,  26  and  28,  Series  B) 
russetted  from  25  to  28  percent  of  the  fruit  surface. 

On  Jonathan  1  pound  of  25  percent  parathion  with  wettable  sulfur, 
applied  as  the  first  cover  spray  (plot  12,  Series  1),  caused  no  russet,  yet 
2  poxmds  in  combination  with  1  pound  of  Karbam  (plot  14,  Series  1)  started 
in  the  second  cover  caused  considerable  russet  near  the  calyx  end.  No 
russet  or  other  injury  occurred  on  any  other  red  varieties. 

In  194.7,  Golden  Delicious  sprayed  with  U  applications  of  U  pounds  of 
15  percent  parathion  per  100  gallons  after  a  second  cover  of  lead  arsenate 
plus  0.5  pound  Karbam  developed  the  best  finish  of  any  treatment  used  that 
year. 
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Effect  of  Suaimer  Sprays  on  Mature  Codlgn^  Moth  Larvae 


For  the  past  3  years  we  have  noted  that  the  use  of  DDT  in  regular  codling 
moth  spray  programs,  causes  a  substantial  increase  in  winter  mortality  of 
hibernating  larvae.    Parathion  may  have  an  even  greater  effect.    The  results 
which  follow  are  based  on  detailed  examinations  in  March  or  April  of  all 
hibernating  quarters  on  several  trees  in  each  treatment. 


Treatment  Previous  Year 

Lead  arsenate 

Nicotine  bentonite,  oil 

DDT 

DDT  (+  1  lb.  Para.(155S)  in  1  spray) 
Methoxychlor 


Pj^rcent  m.ortaljtj  and  year  of  ol^serva-^lqi;^ 

mk      mi  m& 


15.4 
36.5 


8.6 
33.6 
9.9 


5.3 
33.9 
76.5 


The  time  and  mode  of  kill  have    not  been  determined.    Presumably  the 
cocooning  l^vae,  include  bits  of  bark  impregnated  with  DDT  or  parathion 
in  their  cocoons  or,  while  in  search  of  cocooning  quarters,  pick  up  enough 
toxicant  to  cause   death  during  the  subsequent  long  period  of  contact. 
The  parathion  application  was  made  in  ZvXj»  19-47  long  before  most  of  the 
hibernating  larvae  had  hatched. 

In  August,    1948  single-tree  plots  replicated  4  times  were  sprayed  with 
single  applications  of  several  formulas.    The  orchard  was  otherwise  un- 
sprayed  and  a  large  hibernating  population  should  be  available  for  survival 
studies  in  1949.     Untreated  bands,  placed  on  the  trees  before  the  spray 
applications,  were  removed  in  November  and  examined  with  the  following  results: 


Total  No.  Percent 
Plot     Treatment  (Quai^ titles    are  for  IQQ  gal.)           larvae  (4  l^rees).  dead 

1,682  6.0 

1,845  10.3 

1,840  80.2 

1,085  78.4 

1,985  9.3 

2,379  93.3 

1,398  82.8 

1/  Only  the  trunks  and  scaffold  limbs  in    the  underscored  plots  were  sprayed. 


The  results  suggest  that  parathion  residues  may  be  rapid  enough  in  their 
action  to  effect  a  considerable  kill  of  transforming  as  well  as  hibernating 
Individuals,      Nothing  appears  to  have  been  gained  by  the  addition  of  oil  to 
DDT  or  A^DT  plus  parathion.    The  mortality  under  bark  on  the  trees  sprayed  with 
DDT  is  expected  to  increase  during  the  winter. 


1  .  /  DDT-25,  6  lb. 

2±/  No.  1  +  B-1956,  2  oz.  and  oil  2  qt. 

3  DDT-25,  4  lb,  +  Para.  1  lb. 

^  Ho.  3  +  B-1956,  2  oz.  and  oil  2  qt, 

5  DDT-25,  12  lb. 

6  Para.  4  lb. 

7  DDT-25,  6  lb.  +  Para.  2  lb. 
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Mortality  of  Codljnjg  Moth  Larvae  After  Entrance  in  Fruit 

Previous  work  Indicated  that  sprays  containing  nicotine  or  DDT  were 
effective  against  many  larvae  inside  the  fruit  at  the  time  of  the  application. 
A  preliminary  test  of  parathion  was  set  up  in  an  unsprayed  heavily  infested 
orchard.    Sprays  were  applied  June  2A  near  the  end  of  first-brood  attack. 
One  hundred  twenty  five  Injured  apples  containing  170  to  24.0  entrances  and 
stlrgs  were  reaoved  June  30  and  a  careful  search  made  for  dead  and  living 
larvae.    Fourteen  to  15  percent  of  the  larvae  (assuming  no  more  than  1 
injury  each)  had  matured  and  left  the  fruit.    On  the  unsprayed  fruit  28 
percent  of  the  injuries  contained  living  larvae.    A  spray  of  parathion  (255^) 
at  4-  ounces  per  100  gallons  left  only  4-  percent  alive,  1  pound  left  3 
percent,  1  pound  of  DDT-50,  17  percent  and  4.  pounds  10  percent.    More  than 
22  percent  of  the  dead  larvae  found  ranged  from  1/4-  to  1/2  inch  in  length. 
DDT  appeared  as  effective  as  parathion  in  killing  the  larger  larvae. 


Special  Tests  with  Mlticides 

Dormant  Sprays  for    E)uroPean  Red  Mite  Control  ^ 

t 

Dormant  oil  sprays  and  early  season  applications  of  parathion  were 
compared  on  duplicate  12-tree  plots  of  the  Rome  Beauty  variety.    The  oil  ^ 
treatments  in  addition  to  several  others  were  repeated  on  single  4--tree 
plots  on  Turley  and  Winesap  varieties.    Heavy  mite  populations  on  the  check 
plots  late  in  June  necessitated  discontinuance  of  the  experiment  and  the 
application  of  a  miticide  spray.    The  results  obtained  up  to  that  time    are  f 
given  in  Table  7. 

All  plots  were  given  a  standard  DDT  cover  spray  program.  However,  the  | 
Winesap  check  plot  and  part  of  Winesap  plot  3  were  subjected  to  fumigation  -=> 
from  parathion  applied  to  nearby  trees.  The  maximum  numbers  of  mites  per  ^ 
100  loaves  observed  on  the  Rome  Beauty,  Turley,  and  Winesap  check  plots  % 
were  3,356  ,  6,08^^  and  377  respectively. 

The  results  with  a  2  percent  "Superior  type"  oil  were  in  line  with  > 
those  reported  in  the  past  by  the  New  York  Agricultural  Experiment  Station/^'  ^ 
Where  tank  mixed  with  bentonite  better  results  were  obtained  than  with  I 
bordeaiix  or  with  an  emulsible  formulation  of  the  same  oil.    Parathion,  sub-  i 
stituted  for  lead  arsenate  in  the  calyx  spray,  gave  as  good  control  as  3  per- 
cent  dormant  oil  but  wiien  not  used  until  the  first  cover  spray  or  after 
mites  began  depositing  eggs,  the  parathion  was  much  lass  effective.  ^ 

Forbes  scale  infested  from  0.1  to  0.2  percent  of  the  apples  on  Rome 
Beauty  plots  4  and  5,  0.1  to  0.5  percent  on  plots  1  to  3,  and  1.4  percent  ^ 
on  the  check.    The  scale  infestations  on*  the  Winesap  plots  were  discussed 
under  Series  1.  | 

J 

<^ 

-  ■    —  <^ 

2/  The  blood  albumin  emulsifier  recommended  appears  unsuitable  for 
use  in  spray  waters  locally  available. 

t 
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Table  J,    Cot^l^M  9f  S^^QPean  Rad  Mlta  with  Dormant  or  Early  Si^aaon  Spr&ya 

Ave.  n\2mbdr  mitas  par  100 y 

Treatment        (QuantitiQS  for  100  gal>)  I^ome  Beauty   Tuyley  Wine  sap 


Check 

312 

1  ILL 

i/n 

XifU 

1 

XOJ) 

<cXX 

2 

No,  1  +  DN-Dry  Mix  1,25  lb. 

79 

2ii 

17 

3 

Shell  Helix  "Superior"  oil  2  gal,  + 
fiyo»  ueni>»  x  xd« 

28 

2 

8 

4 

5 

Para.  1  lb,  +  S  6  lb.  1st  cover  only 

23A 

6 

Shell  Helix  "Superior"  oil  3  gal.  + 
Wyo.  bent.  1.5  lb. 

3 

7 

Shell  Helix  "Superior"  oil  2  gal.  +  Bdx. 

36 

S 

Shell  Helix  "Superior"  enrulaible  oil  2  gal 

32 

9 

01-289,  2  qt. 

Maximum  populations  on  check  plots  3,^56  6,08^^  377 


1/  Treatments  1,  2,  3,  6,  7,  8  applied  March  16-18,    No.  A  applied  April  26, 
No.  5  May  5,  and  No.  9,  March  25. 

2/  On  six   dates  between  April  16  and  June  30. 


Summer  Sprays 

The  most  promising  miticides  were  tested  most  extensively  in  the  regular 
codling  moth  and  leaf  roller  teats.    Special  tests  with  other  materials  were 
set  up  in  two  series  of  unreplicated    2-tree  plots  after  mite  infestations 
had  built  up  to  high  levels. 

T.  blmaculatus;    To  lA  Golden  Delicious  plots  where  the  combined  numbers 
of  mites  and  eggs  (mostly  2i.  blmaculatus)  ranged  from  67  to  258  per  leaf 
on  August  3,  sprays  containing  DDT  or  DDT  and  a  miticide    were  applied 
August  7.    Population  counts  were  made  August  9  and  21.    Average  percent  re- 
ductions in  mites  ramged    from  99.2  down  to  55  percent.    The  spray  materials 
tested  follow  in  the  order  of  their  effectiveness:  DN-111  (1.25  pound), 
Neotran  (2  pound),  Naug.  83-N  (1  pint).  Para.  (2  ounces),  Check  (no  miticide 
added  to  the  DDT),  toxaphene  (3  pound),    Dimite  (1  pint).  Para.  (4-  ounces), 
MEP  (3  pound),  Velsicol  10/,  (2  pound),  IN-4200  (1  pint),  Rho thane  (1  quart), 
CR-1639  (1  quart),  and  Azobenzene  (3  pound). 
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In  this  experiment  the  check  plot  was  located  at  one  corner  of  the  €irea 
and  was  bounded  on  the  east  and  north  by  plots  In  another  series  spra/ed  on 
August  5  with  DDT  and  parathion,  the  latter  at  1  pound  per  100  gallons.  After 
that  application  the  wind  blew  from  the  north,  northeast  or  east  and  as  a 
result  the  number  of  mites  and  eggs  on  the  check  plot  declined  from  4-, 720 
and  15,264.  (per  100  leaves)  respectively  on  AVgust  3  to  onl/  9  mites  and 
6,320  eggs    on  August  9.    No  other  plot,  with  the  possible  exception  of  that 
receiving  Neotran  was  within  range  of  the  fumigating  action  of  parathion. 

P»  pilosus:    Twenty  treatments  {A  in  duplicate)  were  applied  to  iJen 
Davis  trees  on  which  the  average  red  mite  population  on  Jtme  30  was  42  mites 
and  17  eggs  per  leaf.    They  had  been  sprayed  7  times  with  DDT  by  the  grower. 
Rainy  weather  intervened  before  the  first   miticide  application  could  be 
made  on  July  6  and  the  mite  populations  had  declined  to   an  average  of  S 
per  leaf.    The  combined  egg  and  mite  populations  ranged   from  3  to  24.  per 
leaf  on  the  various  plots.    A    second  application  was  made  to  each  plot 
July  19,    The  numbers  of  mites  present  on  July  12,  19,    22,  August  6  and  24. 
were  compared  with  the  initial  populations  in  ev€tiuatlng  the  treatments. 
Materials,  which  when  used  with  DDT  maintained  average  reductions  of  95  per- 
cent or  better  included  Dimite  (0.5  and  1  pint),  toxaphene  (6  pound),  CR-1639 
emulsion  (1  quart),  CR-1639  wettable  (2  pounds)  on  2  plots,  lieotran  (2.5  pounds), 
on  2  plots  and  parathion  (0.5  pound)  on   2  plots.    Those  maintaining  average 
reductions  of  90  to  95  percent  were  siiamer  oil  (3  quarts),  Dimite  (1  pint), 
toxaphene  (3  pounds),  DN-lll  (1,25  pound),  IN-4^00  (1  pint),  azobenzene 
(2  pounds),  and  MEP  (3  pounds).    Reductions  of  80  to  90  percent  were  effected 
by  TEPP  (4.  ounces),  L-4.B  (2  pound),  azobenzene  (4.  pounds)  and  parathion 
(2  ounces).    TEPP  (2  ounces)  and  DDT-50  (2  pounds)  used  alone,  showed  re- 
ductions of  32  and  56  percent  respectively  while  DDT-50  (A  pounds)  produced 
a  slight  average  increase. 


Miticide  Dusts 

Plots  of  20  trees  each,  having  mite  and  egg  populations  of  from    28  to 
35  per  leaf  were  dusted  August  9.    Each  dust  contained  10  percent  DDT  in 
addition  to  the  niiticide.    As  in  194-7  better  results  (90  percent  reduction 
in  3  days  and  87  percent  average  reduction  to  September  20)  were  obtained 
with  a  freshly  mixed  walnut  shell  flour  dust  containing  2.5  percent  of  TEPP 
(40f()  than  with  1  percent  parathion.    An  azobenzene         dust  gave  an 
average  reduction  of  only  20  percent. 

Fumigating  Effect  of  Parathion  on  Mites 

The  possibility  that  parathion  sprays  might  be  effective  in  killing 
insects  in  nearby  msprayed  trees  was  first  suggested  by  results  obtained 
in  1947.    A  heavy  knockdown  of  Chrysopid  larvae  from  trees  adjacent  to  those 
sprayed  with  parathion  was  noted  within  48  hours  after  the  parathion  spray. 
Its  fumigating  action  on  codling  moth  larvae    and  circumstantial  evidence 
of  its  fumigating  action  on  mites    have  been  discussed  elsewhere  in  this 
report.    In  addition,  foliage    heavily  infested    with  mites   was  placed  in 
water-filled  jars  and  suspended  in  trees  sprayed  with  non-parathion  treatments 
several  hours  after  parathion  sprays  were  applied  on  nearby  trees.    Within  24. 
hours,  foliage    suspended  in  trees  4-0  ft.  to   the  lee-ward  of  those  sprayed 
with  parathion  contained  few  active  and  many  dead  mites  whereas  no  mortality 
was  observed  in  trees  on  the  lee-side  of  those  not  sprayed  with  parathiAn. 
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On  Jons  26  &  squ&re  blook  of  J6  trees  aet  40  x  40  feat  wits  sprayed  with 
a  suspension  of  4  pounds  25  peroent  paratbion  per  100  gallons  at  the  rate  ol 
2  to  2*5  gallons  per  tree  using  a  Buffalo   Turbine*   The  amount  of  parathlon 
used  per  tree  was  the  equlmlent  of  0.25  pound  per  100  gallons  applied  with 
conventional  equipment*    The  results  follow: 


Location 


Grimes^  Golden  Delicious  and  Starklnf^ 


Mites  per 

100  leaves     Percent  chancre 
June  26      June  28   June  30 


Across  center 

of  treated 

area 

2,340 

-99 

-80 

First  outside 

row  across 

northeast 

side 

2,424 

-65 

-33 

Second  " 

N 

et 

n 

n 

3,632 

-45 

+  3 

First  " 

It 

tt 

southwest 

n 

•3,088 

-86 

-59 

Second  * 

n 

n 

n 

2,928 

-  1 

-  2 

Gr4ffes  qnli 

First  " 

n 

fi 

southeast 

n 

6,416 

-87 

-78 

Second 

n 

n 

ft 

ti 

2,040 

+29 

-75 

Golden  Delicious 

First  outside 

row  across 

northwest 

side 

1,240 

+27 

-73 

Second  " 

n 

n 

n 

n 

1,304 

+57 

-71 

The  population  counts  were  made  on  the  side  of  each  row  fartl^sspst  from 
the  treated  area.    Some  fumigating  effect  ext^ded   80  feet  to  the  second  row 
on  the  southeast,  northeast,    and  northwest  (after  the  wind  shifted  to  the 
east)  but  onlj  to  the  first  row  on  the  southwest*   Wind  velocity  was  1*5  mph 
from  the  southwest  at  the  time  of  application.    During  the  next  4  days  its 
direction  was  variable  though  generally  from   the  southwest  during  the  day* 
Extremely  quiet  cc«iditions  prevailed  early  on   the  morning  of  June  27,  29 
and  30.    Showers   were  frequent,  the  rainfall  totalling  1,34  inches  between 
JUne  26  and  30.    The  delayed  action  on  the  west  side  is  believed  to  have 
resulted  from  the  shifting  wind. 


These  results  raise  the  question  of  what    effect  parathion  might  have 
on  persons  living  in  or  adjacent  to  large  orchards  sprayed  with  concentrations 
of  4  ounces  or  more  per  100  gallons.    Three  families  lived  immediately  ad- 
jacent to  two  of  our  7- or  S^acre  experimental  blocks  in  which  half  the  trees 
were  sprayed  several  times  with  from  4  ounces  to  2  pounds  per  100  gallons* 
No  ill  effects  were  reported. 
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Surveys  of  Mite  Populations  In  26  Commercial  Orchards 

In  west  central  Tennessee  average  populations  of  both  red  mites  and 
spider  mites  have  increased  during  each  of  the  3  years  DDT  has  been  used. 
In  western  Kentucky  red  mites  were  absent  in  194-6  but  are  now  present  in 
all  orchards.    In  this  area  spider  mites  have  not  increased.    In  southwestern 
Indiana  red  mites  have  increased  very  little  since  1946  but  spider  mites 
increased  greatly  in  194S*    In  northern  Indiana  there    was  very  little  change 
during  the  3-year  period.    The  greatest  increase  in  either  species  usually 
occurred  during  the  first  years  use  of  DDT,  however,  growers  used  more 
effective  control  measures  in  each  succeeding  year  and  local  variations 
in  climatic  conditions  have  had  a  very  important  influence  on  comparative 
mite  abundance.    There  appeared  to  be  no  correlation  bettween  mite  abundance 
in  September    and  that    found  on  the  same  trees  the  following  June.    As  a 
rule  the  Delicious  varieties  have  supported  the  largest  populations. 

In  194-S  the  maximum    red  mite  infestation  of  205  mites  per  leaf  was 
found  in  June  in  a  west  central  Indiana  orchard  from  which  the  donaant 
spray  was  omitted.    Spider  mite  infestations  were  found  ranging  up  to  127 
per  leaf  in  July,  166  in  August  and  101  in  September.    The  average  infest- 
ation for    the  period  from  June  to  September  in  the  24.  orchards  sprayed 
with  DDT  was  15^aites  per  leaf  (based  on  12  samples  of  100  leaves  per 
orchard).     Three  genera  of  predaceous  mites    were  found.    These  were 
Mediolata  gp. «  P^onematus  sPt .  and  Iphidulus  SP.    The  maximum  numbers 
brushed  from  a  single  100-leaf  sample  was  122.    In  an  unsprayed  orchard  early 
in  J\uie  these  mites  outnumbered  phytophagous  mites. 

Red-Banded  Leaf  Roller  Control 

In  Conanercial  Orchards 

In  northern  Indiana  an  outbreak  of  this  pest  affecting  85  percent  of 
the  crop  on  some  varieties  ocoirred  in  an  orchard  where  in  1947,  injury 
on  the  same  trees  was  only  0.3  percent.    Conditions  leading  to  this  out- 
break were,  except  for  weather  and  climate,  similar  to  those  which 
characterized  the  initial  Vincennes  outbreak  in  19^6  (20  to  65  percent 
loss    on  265  acres)  and  that  at  Paducah,  Kentucky  (50  percent  loss  on  100 
acres)  in  1947.    These  were  (a)  proximity  of  the  center  of  infestation  in 
apples  to  a  fair  sized  planting  of  other  host  plants  rarely  if  ever  sprayed 
(b)  use  of  DDT  with  or  without  lead  arsenate  for  one  or  more  years  prior 
to  the  year  of  the  outbreak  (c)  use  of  DDT  without  lead  arsenate  (or 
Rhothene  or  parathion)  after  the  petal  fall  or  first  cover  spray.    A  fourth 
and  the  most  important  factor  was  undoubtedly  the  inability  of  the  parasites 
at  the  source  of  the  infestation  to  reproduce  in  the  DDT  sprayed  trees. 
Leaf  roller  populations  are  now  present  in  all  except  one  of  the  26  orchards 
surveyed,  and  are  at  a  potentially  dangerous  level  in  two-thirds  of  the 
orchards. 

On  Foliage 

Because  of  interplot  migration  of    moths  the  full  benefits  of  early 
season  control  could  not  be  shown  in  small  plot  tests  in  which  replicates 
up  to  0,4  acre  in  size  were  used.    Examinations  of  several  hundred  leaves 
of  terminals  per  plot  after  first-brood  hatch  demonstrated  the  superiority 
of  parathion  to  lead  arsenate  +  DDT  for  the  control  of  this  brood. 
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In  3  separate    series  of  plots  the  use  of  1  pound  or  more  parathion 
(2^%)  per  100  gallons  in  the  first  cover  spray  gave  complete  control  com- 
pared  to  populations  of    17  larvae  per  1,000  leaves,  and  from  26  to  98 
per  1,000  terminals  where  A  pounds  lead  arsenate  was  used.    One  pound  of 
parathion  substituted  for  lead  arsenate  +  DDT  in  the  calyx  or  second  cover 
failed    to  give  complete  control.    Hatch  was  either  ccsnplete  or  pupation 
had  started.    However,  2  pounds  in  the  second  cover  was  sufficient  to  kill 
all  larvae  and  pupae  on  the  trees*    At  harvest  on  0,4  acre  replicates 
where    complete  or  nearly  complete  first- brood  control  was  obtained  by  sub- 
stituting parathion    for    lead  arsenate,  12.5  to  14,»1  percent  of  the  fruit 
was  injured.    ?niere  the  substitution  was  not  made  injury  at  harvest  was 
8,1  percent.    -^H  plots  were  sprayed  alike  except  for  the  differences  stated. 

In  special  sprpy  tests  on  Duchess  late  in  August  lead  arsenate  (4.  pounds) 
killed  only  4-  percent  of  the  larvae  within  24  hours  compared  to  25  percent 
for  iJDT-50  (2  pounds)  and  5A  percent  for  parathion  (1  pound)  •    The  25  percent 
Rhothane  emulsion  at  1  qxiart  per  100  gallons  drove  many  larvae  from  the 
foliage  and  mortality  data  could  not  be  obtained.    During  the  period  from 
A  to  25  days  after  the  sprays  DDT  residues  effected  no  control  but  the 
lead  arsenate,  parathion  and  Rhothane  treatments  each  reduced  the  infestation 
93  to  95  percent  below  that  on  trees  sprayed  with  DDT.    At  1  pint  per  100 
gallons    Rhothane  gave  about  85  percent  control. 


Conclusion 

The  results  recorded  herein  indicate  that  after  more  information  is 
obtained    concerning  the  best  methods  of  combining    the  materials  discussed 
we  can  doubtless  dispense  with  dormant  and  summer  oil  sprays  ana  with  lead 
arsenate,  at  least  in  most  orchards  of    the  Middle  West. 


BBLTSVILLB,  MARYLAND 
S.  H.  Siegler,  In  Charge 


Laboratory  Sxpertmenta  with  Insectlcldea  for  Codling  Moth 


A  few  laboratory  tests  were  made  by  means  of  the  apple-plug  method  of 
pure  DDT  and  of  the  pure  bromine  and  fluorine  analogues  of  DDT  against  newly 
hatched  codling  moth  larvae,  using  Rome  and  York  apples.    The  data  obtained 
indicate  that  neither  of  these  analogues  was  as  effective  as  DDT, 


Coapound  and  Ooneentratioa  fo.       loeof  Perccnta^a 

Poimdt/Qallont  of        '^pl*        of  Plxugi 

In  20>  athanol   Testg     Pl^t     Woragr  8tun« 


1/  Z-lw 

15 

20 

jsroMina  analogue 

1 /o  1  ftft 

1 

33 

33 

j^xuonna  anaiogao 

JL/  C"»XvU 

J 

73 

k 

4-100 

2 

206 

0 

0 

Broaina  analoguo 

2 

212 

5 

2 

n.morin«  analogue 

2 

ai 

1 

1 

(Slack 

3 

309 

9** 

0 

▲  tisgla  tost  of  parathlon  (25^  vettable),  at  a  concentration  of  l/^ 
pound  per  100  gallons  of  20  percent  ethanol,  killed  all  larvae  but  permitted 
36  percent  of  etung  apple  plugs. 


TUtraeenic  Effects  on  Codling  Koth 

ftqperiaents  were  conducted  dtiring  the  year  to  determine  effects 
ultrasonics  might  have'^oS/hatched  codling  moth  larvae  and  eggs  under 
laboratory  conditions,    k  hi^-intensity  piezoelectric  generator,  equipped 
vith  a  quartz  crystal  in  tdiich  the  vibrations  originated,  vas  used.  She 
sound  radiations  were  above  the  normal  audible  limit. 

Bie  detailed  results  will  not  be  given,  but  in  summarisation  it  may 
be  stated  that  naked  larvae  were  killed  on  exposure  to  the  radiations,  the 
percentages  of  morteklity  varying  vith  tests  conducted  on  two  days,  ipprox- 
imately  10  larvae  vere  used  per  test.    In  one  series  the  mortality  ranged 
from  23  percent  for  a  lO-second  e3q>08ure  to  100  percent  for  cm  exposure 
of  ^  seconds.    In  the  second  series  of  tests,  the  mortality  vas  ^0  per- 
cent for  an  exposure  of  two  seconds  to  JO  percent  for  five  seconds. 

The  effect  of  sound  radiations  on  first-instar  larvae  feeding  within 
apple  plugs  was  also  determined  for  exposures  up  to  one  hour.    But  one 
larva  was  used  for  the  mazimnm  period  and  this  survived. 

Ovicide  studies  with  eggs  of  different  ages  were  made  using  exposure 
periods  of  15  to  120  seconds.    The  percentages  of  unhatched  eggs  exposed 
to  sound  radiations  were  someidiat  higher  than  were  those  for  the  unexposed 
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16  praotlcal  applio«tioB  for  the  us«  of  soimd  for  the  destme- 

tiea  of  the  codling  aoth  it  apparent  froa  theee  tette.    fhe  data  ihould  ^e 
eoneidered  at  rerj  preliainarj;  thej  are  offered  aerelj  at  haTing  toae 
pot  title  fondameatal  Talue, 

Intecticidal  StabUity  of  Parathion  Plut  Preft 

fhe  intecticidal  effectirenett  of  parathion  1-M^,000  plut  Breft 
1-10,000  in  dittilled  water  vat  deterained  froa  tiae  to  time  under 
laboratory  conditiont  tj  aeant  of  the  leaf-ditk  technique.    She  aiztiire 
vat  tetted  againtt  tereral  tpeciet  of  aphidt — green  peach  aphid,  Hytut 
perticae  (8alt.)»  cabbage  aphid,  Brericoryne  bratticae  (L. ),  bean  aphid, 
Aphit  fabae  Scop.,  a  green  aphid,  Hhopalotiphua  rofoaacnlatTia  (Wilt.), 
and  againtt  the  tvo-tpotted  ipider  aite,  Tetranychut  biaaculatut  HarToy. 

Ihe  retultt  obtained  after  the  aixture  had  aged  tiz  aontht  and  ik  l/2 
aentht  in  coapariton  with  Ihreft  alone  are  tabulated  below. 


Percent  Mortality  

Tetted  6  Montht  "  Ik  1/2  Montht 


Ajsaintt  P»3)     Dreft  P»D  Dreft 


Two-tpotted 
tpider  Bite 

100 

13 

99 

5 

(^reen  peach  aphid 

99 

3 

Cabbage  aphid 

9« 

3 

9^ 

0 

Bean  ajdiid 

79 

15 

▲  green  aphid 

100 

8 

Intecticidal  Stability  of  Parathion  Mixed  with  fongicidet 

fo  determine  the  ttability  of  parathion  in  the  pretence  of  alkaline 
fungi cidet  thit  coapound  wat  aized  with  liae-tulfur,  bordeauz,  and  Oopper->A; 
the  rtttulting  aizturet  were  aged  in  cloted  jart.    All  tettt  were  aade  in  the 
laboratory  by  aeant  of  the  leaf-ditk  technique  at  irregular  perlodt  againtt 
teVeral  tpeciet  of  aphidt — apple  ^phid,  Aphit  poai  Beg.,  green  peach  aphid, 
Hytut  -perticae  (Suit.),  cabbage  aphid,  Brericoryne  bratticae  (L.),  cotton 
or  melon  aphid,  Aphit  gottypii  OlOT.,  a  green  aphid,  Hhopalotiphua  rufoaaculatua 
(Wilt.),  chrytanthenoB  aphid,  Macro tiphoniella  tanborni  (Oill.^riuiid  againtt 
the  two-tpotted  tpider  aite,  Tetranychut  biaaculatut  Harrey. 
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ni«  BixtTir«t  \nT%  foraralated  at  girea  below;  all  percenraget  ar9 
on  the  baiit  of  vei^t* 

Parathlon  0.00255^  ♦  3>reft  O.Olji 

ParathioA  0.0023^     liBa-nlfor  2*3^     ^e't  0.01^ 

Parathlon  0.0023^     bordeanx  2^     Sreft  0.01^ 

Parathlon  0.00235^     Coppar-A  0.235^     lime  0.3^  ♦  Draft  O.OljJ 

In  general  It  maj  "be  said  that  parathlon  In  the  pretence  of  the 
alkaline  fnngleldei — bordeaux,  llae-eolf xLr,  or  Gopper-A  pint  llae, 
gradnally  lotet  Itt  effectlyeneat  agalnat  tereral  ipeclet  of  aphldt  and 
the  tve-apotted  alte  (againtt  the  latter  llae-enlfar  In  the  alztare  re- 
■alnt  effectlre).    fiie  above-aentloned  alzturet  continue  to  terre  effec* 
tlToly  at  Iniecticldet  at  long  at  enfflclent  parathlon  reaalnt  free  froa 
Gihealcal  reaotlont. 


Studlee  on  Trantlocatlon  of  Parathlon 

in  experiment  vat  tet  np  In  the  greenhoute  for  the  poxpote  of 
ttudylng  the  pottlhle  trantloeatlon  of  pcurathlon  froa  the  roott  of  apple 
treet  to  the  aboTe-ground  portlont.    One-year  budded  Bed  Tork-Elng  apple 
treet  vere  potted  In  tandy  toll  after  which  the  pott  for  each  plat  were 
held  la  teparate  alualnua  tragrt  to  at  not  to  lose  the  chealcal* 

fhe  parathlon  vat  alzed  vlth  a  pint  of  vater  and  thlt  vat  poured  on 
the  toll  of  each  pet.    It  vat  then  covered  lightly  vlth  tand.    Pour  quantltlet 
vere  uied  -  2,  k,  8,  and  l6  gralnt  per  S-lneh   ^t.    She  treet  vere  vatered 
froB  belev  throng  the  addition  of  vater  to  the  alnalnwa  trayt,  except  that 
at  Interralt  1  pint  of  vater  vat  added  to  the  turf  ace  toll  to  help  dlttrlhute 
the  parathlon* 

Obterratlont  during  a  period  of  tereral  aontht  vere  taken  on  the 
follevlng  tucking  Intectt — apple  aphid,  voollj  apple  aphid,  toej  apple 
fl^hld,  cotton  or  melon  aphid,  a  mealy  hug,  and  on  the  tvo-tpotted  tplder 
mite. 

lo  Injurlout  effect t  of  the.  treatment t  on  the  treet  vere  apparent* 
Sucking  Intectt  vere  apparently  unaffected  except  In  the  caee  of  tome 
voolly  aphldt  on  the  tmnkt  of  tereral  treet  vithln  tvo  inchet  of  the  toll. 
Ihete  vere  killed  thortly  after  the  parathlon  vat  applied,  poetibly  through 
fumigation* 

In  a  tmall  tett  against  a  eheving  Intect,  the  yellov  neck  caterpillar. 
Da tana  mlnlttra  Drory,  contiderable  mortality  vat  obtained  in  the  pot  con- 
taining the  hi^ett  quantity  of  parathlon*    Eoverer,  there  vat  no  proof  that 
the  insecticlcial  action  came  throng^  trantloeatlon;  it  could  hare  been  due 
to  parathlon  eondenaate  on  the  aurface  of  the  foliage* 


pooaHcnpsx],  nv  maJJ 

9*  W*  Haailtoa,  V.  8.  B.        Agr^         ida*,  Bortm  of  AitcMMlo^ 

PUat  QuiaraBtlAO,  aal  1.  V*  9ma»  I«v  Tork  Agfiofoltml  Jfaqpori- 
■•At  StatiOA. 

Oodliai;  aoth  lajurj  «»■  of  ainor  Iq^rtaaeo  la  eoaaoroial  ordhardo 
ia  tho  Sadf oa  BlTor  Talloar  la  194S.   Xaooeto  aad  aitoo  that  oauood  tho 
aott  iajxury  ia  applo  orohardo  ia  1348  ia  dotcoadiag  ordar  of  iaportaaoa 
voro  tho  tvo^ipottod  apidar  aito,  applo  aa^ot  aad  roA-baadod  loaf  rollor. 

OrorvlatoriB^  codling  aoth  larraa  hogaa  popatiag  aoar  ?oa^ikooptio, 
X.  I.  ipril  9.    Mtati  voro  firot  takoa  ia  halt  traps  Migr  20.  aad  poak 
oapturot  of  spriai^-hrood  aotho  oocarrod  tho  ni^^to  of  Jnao  1  aad  2.  Vhoro 
Wf  nao  uood  ia  ouaaor  opraaro  ei^turoo  eoaiod  aftor  tho  firot  applioatioa 
aado  about  Jano  lU,  aad  did  aot  iaoreaoo  to  aaj  oztoat  dariag  tho  roaaiador 
of  tho  toasoa*    Tirot-hrood  larrao  hogaa  oatoriag  tho  fmit  Jaao  12  aad 
poak  oatraaeos  oeoarrod  Jaao  17  to  24*    Pirst-hrood  aothi  hogaa  oaorgiac 
ia  tho  iaoootary  Jalsr  21  aad  hogaa  eoaiag  to  iMdt  traps  ia  orehards  bo- 
tvooa  Jaljr  2^  and  2$»    Poak  eaptaros  for  first-broo^  aoths  oeoarrod  bo-> 
tvooa  Jul/  28  aad  Aagaot  1*   ▲  soooad  poak  oeoarrod  ingast  ^  to  26  ia  a 
fov  orohards  ahoro  adoq^to  protootioa  had  aot  booa  aaiataiaod  throai^at 
first-brood  larral  hatch,    ffoaporataros  at  this  tiao  voro  idoal  for  oodliag 
aoth  doTOlopaoat  aad  aost  of  tho  iajazy  that  aas  foaad  at  harrost  oeoarrod 
dariag  this  poriod. 

Ihroath  eoaditioas  oxistod  froa  Aoc^st  13  to  Sojptoabor  30* 


fiold  gosts  of  lasocticidos 

8pray  Iporiaoats — 1*  Staart  Habbard  4  Soa  Orchard.  Poaghkoopsio.  !♦  T. 

Boplioatod  plots  voro  arraagod  oa  aataro  Oortlaad  troos  ia  this 
orchard  for  tho  porposo  of  farther  eoapariag  parathioa  (25  porcoai)  with  SDf 

poreoat)  for  oodliag  aoth  eoatrol  aad  applieatioas  with  a  coaeoatrato 
Blot  spragror,  bailt  at  this  laboratory,  vith  those  aado  vith  a  high  prossaro 
hydraalie  sprajor.    ▲  aodorato  iafestatioa  of  red<*baBdod  loaf  rollor 
doTolopod  ia  this  orchard  late  ia  tho  season. 

Plots  consisted  of  three  trees  each,  located  ia  siai^lo  rows, 
replicated  three  tiaes,  except  for  treataeat  J.    2)i stance  betaoea  trees 
ia  tho  row  aas  oaly  20  foot*  hoaco,  records  voro  obtaiaod  tr&m  the  ooater 
tree  oalj  ia  each  replicate,    froataoat  7»  ahere  aist  spray  applieatioas 
voro  aado,  was  replicated  tviee  oa  6  or  7  trees  ia  a  rov«    la  this  case, 
two  trees  aear  the  ceator  of  each  replicate  were  seleeted  as  record  trees. 

y  Biese  iaTOstigations  aero  carried  oa  jointly  by  the  V,  8*  Boreca  of 
SitOBology  and  Plaat  ^oarantiao  aad  the  lev  Tork  State  Igricaltaral 
Xiperiaeat  Statloa  at  the  Hadsoa  Talley  trait  laTOstigatioas 
Laboratory,  Poa^^eepsio,  H. 


-  35  - 


Ihe  grower  piut  on  all  applioatioat  aada  prior  to  tho  first  codling 
aoth  ooTor  ipray*  All  troataontt,  exeopt  treataent  7*  vore  applied  with 
a  eonTontional  hjrdranlio  iprayer  "by  operators  working  froa  the  grorsad 
with  single-noitle  goas*  Nicronited  wettahle  sulfur  was  iacltided  ia  the 
treataeats  applied  to  Plots  1  throng  6  ia  the  first  four  coTer  sprajrs. 
Six  pouads  of  sulfur  waa  used  ia  the  first  two  coTors  aad  five  pouads  ia 
the  third  aad  fourth. 

Besoriptioa  aad  pictures  of  the  aaohiae  used  to  apply  the  eoaeea- 
trate  aist  to  Plot  7  will  he  found  ia  the  Jour.  Icon,  ftit,  ^l(2)tl80-S3. 
ipplieations  of  aist  sprajra  were  aade  about  SiOO  p*a«  whea  air  oonditioaa 
were  aearest  ideal  for  operatioa  of  this  type  of  aaehiae.    frees  were 
eoTored  hy  dririag  hoth  sides  of  each  plot,    ipproziaately  one  galloa  of 
■pray  wat  applied  per  tree  at  each  applieatioa.    Mioroaited  wettable  aul- 
for,  ^  pouads  to  100  galloas,  was  iacluded  ia  the  first  four  corer  sprays. 

Tire  corer  sprays,  four  applied  during  the  tiae  first-hrood  larrae 
were  eateriag  the  fruit  and  one  daring  the  tiae  second-brood  larrae  were 
eatering  the  fruit,  were  ignpli^  plots.    Bates  of  applicatioas  were 

Juae  10,  22,  July  2,  15  aad  iagust  9-  latter  application  is  beliered 

to  hare  beea  the  aost  effectire  oae  as  coaeeras  red-baaded  leaf  roller 
coatrol* 

laseeticides  used  aad  data  oa  codling  aoth  aad  red-banded  leaf  roller 
iajury  are  shown  ia  Cable  !• 


fable  1.— Codling  Moth  and  Bed-Banded  Leaf  Boiler  Xajury,  1.  Stuart 
Hubbard  A  Soa  Orchard,  Poughkeepsie,  I.  T.,  Isi^B. 
(Tariety  Cortlaad) 


Plot  laseoticide 

(per  100  Qalloas) 


Oodliag  Moth 
▲t.  Io.  At.  loaber      At.Io*  Bed-Baaded 


J^ples   lajury     per  XOO 
per      Per-  kgiplMt 
free      oeat   Voras  Sti 


Voras  Leaf  Boiler 
per  Injury 


1. 

Io  insecticide 

1164 

2*^.7 

30.0 

5.3 

36s 

23.4 

2. 

Parathioa 

10 

Of. 

1676 

k.k 

3»« 

1.7 

66 

7.9 

3. 

Parathioa 

20 

0I« 

1302 

<5 

3.6 

1.7 

z.k 

5. 

Parathioa 

5 

ot. 

1^93 

H.5 

3.6 

1.8 

9.8 

BDf 

1 

lb. 

6. 

ODf 

2 

lb. 

1766 

3-6 

2.8 

1.6 

50 

eo.7 

7. 

ODf  (Mist) 

20 

lb. 

17^*2 

7.1 

6.3 

2.S 

117 

26.6 
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Xt  is  t»«li«T«d  that  meh  of  th«  dlffsroaeo  la  ooatrol  >etif««n  th« 
Bitt  aad  eoaTontloaal  apragr  applieatloas  vat  dn«  to  lack  of  poaotratloa 
@f  tho  alot  throti^  tho  donso  follac®  of  tho  troes  asid  laok  of  eoTorai^ 
ia  tho  tops  of  tho  trooo.    Air  capacity  of  tho  aachiao  tiaod  was  too 
•aaXl  to  tooaro  aaadrai  offidoaey  of  aiot  tprayt* 

Farathioa  dofoniod  tho  loaTOo  oa  tho  aov  growth  as  a  ronlt  of  tho 
first  coTor  iqpplioatioa  aado  Jaae  10.    lajarod  loavos  "boeaao  "soosoaockod^ 
a  typo  of  iajary  soaotiaes  caused  fsy  liao-salfar.    Severe  defoliatioa 
followed  tho  first  applleatioa  of  20  or  30  oaaees  of  parathioa  (25  perooat) 
per  100  pOloas.    for  this  reasoa  Hot      sprayed  with  30  oaaees  parathioa 
per  100  galloas,  was  diseoatiaued, 

Saaples  of  fruit  were  takea  before  aad  after  the  fourth  aBt  fifth 
eoTor  sprays  aad  at  harrost  for  aaalyses  of  parathioa  preseat.  Aud^soe 
wore  Bade  hy  the  Diwisioa  of  lasectieide  laTOstieatioas,  BeltsTille»  Kd« 
with  the  results  showa  ia  Sable  2.    idditioaal  aaalyses  rerealed  ao  para- 
thioa preseat  ia  the  flesh  of  harrested  fruit. 


Sable  2.— Barathioa  Sesidue  laalyses  oa  Cortlaad  i^ples,  X.  Stuart 
Hubbard  A  Soa  Orchard,  Pou^ikeepsie,  1.  T.»  19^, 

garathioa  fPK 

lasectieide  lanrest 

Bflpli-        ^th  OoTor         5th  CoTor  8»pt. 
Plot      (per  100  Oalloas)              cats          Jaly  13          in^st  9  2B 
 Before  After  Before  After   


2.     Parathioa  (25^)    10  os. 

▲ 

0.11 

0.07 

0.77 

0.03 

B 

o.o6 

0.H2 

0.0^ 

0.55 

▲t. 

0.08 

0.J^5 

0.05 

0.66 

0.03 

3.     Paratiiioa  (25^)    20  os. 

A 

0.15 

0.6s 

0.09 

1.59 

0.05 

B 

0.20 

O.JO 

0.10 

1.26 

At. 

0.17 

0.79 

0.09 

1.42 

0.05 

targe  Scale  Orowor  Jhcporiaeats  with  BflPT 

Two  large  scale  SDf  spray  exporiaeata  ooaduoted  by  growers  were 
obserrod  for  a  fourth  seasoa.    Boraaat  oil  qpreys  were  applied  to  botli 
orchards.    A  soaaary  of  the  treataeats  used  aad  iafestatioa  records  ooToriag 
the  four-year  period  is  lAiowa  ia  Sables  3  9A± 
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fable  3.— Lftrge  Scale  DDT  Taits,  J.  B.  Glmrke  &  Sons  Orchard, 
Milton,  I.  Y.,  ISk^-M.    (Variety  Molntogh) 


SoMaer  Schedule  (Inaectioide  per  100  Qallone) 

I9U3   DDf  (23^)  k  lb.  3  corert,  Jii&e  1,  I3.  22,  July  6,  and  l;a^tt  1^. 
I9U6    DDT  (50>)  2  U.  k  ccTert,  June  I3,  21,  July  6  and  19. 
1947    DDT  (50jl()  2  lb«.  lead  areenate  3  lb.    1  co^er,  June  9. 

DDT  i^Oi)  2  lb.  2  eorert,  June  26  and  July 

Hezaethyl  tetAaphosphate  1  coTer,  iu^st  2S. 
19^8    DDT  (50^)  2  lb.  2  coTers,  June  I3  and  23. 

20^  lead  areenate  duet,  1  corer,  June  30. 

Parathioa  (15^)  l/2  lb.  1  corer,  lu^ct  12. 


Tear 

It.  Io. 
.i^lee 

Per 
Tree 

Injury 
Percent 

Codling  Moth 
▲rera^e  Suaber 
Per  100  ApDlee 
Vome  Stin^fl 

Arera^e  Io. 
Wore  Ho^ee 
Per  Tree 

Bed-Banded 
Leaf  Boiler 
Injury 
Percent 

Barreet 
Beiiduee 

DDT 
PPI^ 

19^5 

23S2 

2.k 

0.1 

2-5 

2.8 

5.0 

I9U6 

152s 

0.1 

0.^ 

1.8 

'3.9 

19^7 

5068 

0.8 

0.1 

0.9 

8.5 

2.0 

19^8 

2051 

0.8 

0.1 

1.0 

2.6 

9.2 

1/  inalyeee  by  U.  S.  Bureau  of  IntoBology  and  Plant  ^larantine,  DiTieion  of 
Insecticide  Investigationn. 


fable  ^.—1.  Stuart  Hubbard  A  Son  Orchard,  Pou^eeprlOw  V.  7.,  19^3^. 
 (Tarietiee— 194$-^,  Mclntoeh;  19^7^48,  Cortland)  

Somer  Schedule  (Insecticide  per  100  Qallone) 


19^5 
19^ 

3^  DDT  duet 

DDT  (50^^)  2 
DDT  (50^)  2 
3^  DDT  duit 
I9U8    3^  DDT  duet 


19^7 


DDT  i25i)  k  lb.  6  eoTors,  June  1,  12,  22,  July  1,  30,  and  In^it  8. 
DDT  (3oj()  2  lb.  3  covert,  June  11,  23.  and  July  I3. 

1  cover,  ia^st  7* 

lb.,  lead  arsenate  3  1*^**  ^.iae  3  lb,  I  cover,  June  9* 
lb.  1  cover,  June  23- 

2  covers,  July  9        iu^iost  11. 
2  covers,  June  10  and  July  17 . 

lb . .  lead  arsenate  3  lb.  3  covers.  June  1 Ij ^ ,  and  Jul; 


Tear 

▲v.  Vo. 
ipples 

Per 

Tree 

Injtiry 
.  PfilfiflldL. 

Codling  Moth 
Average  Buaber 
Per  100  Apples 
Iteras  Stinffl 

Average  Io. 

Vom  Holes 
,  £«£  J!rM.  -  . 

Bed^-Banded 
Leaf  Boiler 

Injury 
. .  PftTcant  , 

Harvest 
Besidues 

DDT 

19^5 

X9^3 

^.7 

1.2  ^.7 

2U.3 

«.3 

19**6 

5^72 

1.9 

i.a  o.q 

6U.0 

3.3 

19H7 

290»^ 

6-9 

2.3  6.4 

66.7 

6^2 

1.5 

19^ 

213*^ 

3.1 

4.3  2.2 

86.0 

7.3 

1/  Analyses  by  U.  S.  Bureau  of  Intoaology  and  Plant  ^oarantine.  Division  of 
Insecticide  Investigations. 


Oodlla^  Both  control  has  aot  been  a  serious  problea  in  either  of  the 
atjoire  oroh&rds  since  the  beginning  of  the  use  of  BDI,  elthou^  both  or» 
ehards  suffered  serere  codling  aoth  iA^vrj  annually  prior  to  the  tiae  this 
insecticide  vas  first  used«    Xhe  crop  in  the  Clarke  orehaurd  i»s  at  least 
Ho  percent  vonsjr  in  19^  end  that  in  the  Hubbard  orchard  was  80  percent 
vonqr. 

fhe  two-spotted  spider  aite,  tetranychus  sp.,  nas  first  obserred 
infesting  apple  in  the  Clarke  orchard  in  Septeaber  19^5.    this  was  folio v- 
ing  the  first  use  of  Since  that  year  aoderate  to  soTere  infestations 

have  appeared  annually  in  ingust  and  Septeaber.    Ihese  infestations  account 
for  the  use  of  hexaethyl  tetraphosphate  in  19U7  and  parathion  in  19^  •  fiie 
tvo-epotted  aite  vas  obserred  on  apples  in  the  Hubbard  orchard  as  early  as 
I9H6  but  infestations  have  not  dereloped  in  any  season  to  the  extent  that 
special  sprays  hare  been  necessary  for  their  control. 

Red-banded  leaf  roller  injury  was  noticeable  in  both  the  Clarke  and 
Hubbard  orchards  in  19^7  aa^         and  it  increased  in  the  Clarke  orchard 
in  19^*    Hoverer,  red^banded  leaf  roller  injury  is  still  coaparatiTely 
lov  in  both  orchards* 

Sesidues  of  DDT  present  on  fruit  at  harreet  ha^e  been  below  7  P*p*b. 
in  all  cases,  Tablee  3  and  k,  except  in  the  Hubbard  orchard  in  I9H3  (I9U8 
analyses  are  not  yet  arailable).    Composite  sanples  of  soil  froa  under- 
neath trees  in  the  Clarke  orchard  that  had  been  sprayed  with  Wf  for  three 
seasons  were  prepared  froa  the  top  2  l/2  inches  in  October  19^7 
analysed  for  DDf  content  by  the  DiTisioa  of  Insecticide  Investigations, 
BeltSTille,  Nd.    Analyses  showed  69,6  p.p. a.  of  DDT. 

fire  codling  aoth  bait  traps  have  been  operated  in  the  saae  locations 
in  each  of  the  above  orchards  for  the  past  four  years*    ATen^e  annual  aoth 
Clotures  per  trap  were  as  follows:    Clarke  orchard,  19H5  -  266,  19H6  -  25, 
19^7  -  8.  19^  -  12;  Hubbard  orchard,  19U5  -  2Sk,  ISkS  -  ^7,  19^7  .  37, 
19^  -  39. 


TAKIMA,  VASHIIOTOI 

I.  J*  Vewcoaer,  In  Charge,  (Truit  Insect  InTOstigations)  and 
V.  1.  Vestleke,  In  Charge  (Insecticide  Invest igat ions) 


Seasonal  Conditions  and  Pest  Developaent 

In  ooatrast  to  19^7*  which  was  an  early  season,  the  spring  of  19US 
was  very  late,  apples  being  in  bloea  Nay  10,  26  days  later  than  in  1947 
and  1^  days  later  than  noraal.    Bainfall  in  Nay  and  June  totaled  alaost 
fire  inches,  the  highest  recorded  for  those  two  aonths  since  Veather 
Bureau  records  were  started  in  1890.    After  June,  the  weather  was  about 
noraal* 
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Ovlng  to  the  late,  vet  spring  there  was  little  codling  moth  actiyitj 
hefore  Jxuie  10  and  not  rery  ouch  before  July.    Pacific  mites  hegan  migrating 
into  the  trees  ahoat  mid-i^ril,  and  oviposition  began  about  ipril  20«  Cie 
wintering  Xoropean  red  mite  eggs  were  hatching  from  i^ril  26  to  Nay  12» 
and  the  first  summer  eggs  vere  deposited  Kay  20. 


Spray  Katerials  Used 


IHO 

Sensene  hexachloride, 
12^  gaBMt. 

X-1S75 

Bi  s(^chlorophenoiy) 
methane.  vettable. 

DDI 

30^  vet  table. 

Lime  sulfur 

320  Baume' 

DNC 

1 ,  l-bis(2,-chlorophenyl ) 
ethanol.    2^^  emulsible. 

Sommer  oil 

100^  active  ingredients. 

Dora.  Oil 

II-H^200 

53^  active  ingredients. 

Lorol-2>thiazolinyl 
sulfide.    75^  actire. 

Para. 
Tox. 

Parathlon.    23^  vettable 
powder. 

Toxaphene.    ^0^  water 
miscible. 

Codling  Moth 

Most  of  the  3^  tests  made  in  tvo  orchards  vere  intended  for  mite  and 
voolly  ccphid  control.    Seven  tests  in  each  orchard,  hovever,  vere  used  for 
getting  information  on  the  control  of  the  codling  moth,  all  of  them  being 
variations  in  the  use  of  DDT.    (Ehese  orchards  vere  the  same  ones  used  in 
19^7*  one  of  them  including  Vinesaps  emd  the  other  one  Delicious*  Jot 
the  codling  moth,  plots  of  7  or  8  trees  vere  used,  distributed  at  random 
in  the  orchard,  and  samples  of  2^0  apples  per  tree  vere  examined  at  harvest. 

lo  calyx  spray  vas  applied.    In  the  Winesap  orchard  four  cover  sprays 
vere  applied,  althotigh  in  some  plots  only  three  covers  vere  used.    The  dates 
of  these  applications  vere  June  1-2,  June  22*23*  July  13*-!^ •  and  ixigust  5. 
In  the  Delicious  orchard,  vhich  had  been  less  vormy  than  the  Winesap  one, 
tvo  cover  sprays  vere  applied  for  the  codling  moth,  June  13-18,  and  July 
6-8.    Plot  10  had  only  the  first  of  these.    Some  of  the  plots  vere  sprayed 
a  third  time,  on  July  29-30*  for  mites  only,  no  DDT  being  used. 

Cie  results  of  the  tests  are  given  in  Table  1.    The  season  vas  one 
of  the  latest  ve  have  had,  but  in  spite  of  this  it  took  four  aj^lications 
of  DDT  in  the  Vinesap  orchard  for  fair  control,  and  in  the  Delicious 
orchard,  in  vhich  the  first  spray  vas  delayed  until  most  of  the  first 
brood  of  European  red  mite  eggs  had  hatched,  tvo  applications  vere  hardly 
enough.    In  orchard      Vinesap,  it  is  evident  that  less  than  four  applica- 
tions (Plots  kt  9  and  10)  resulted  in  more  vormy  fruit  idiile  in  orchard  B 


(delicious)  reduction  in  the  nuaber  of  applications  fros  two  to  on®  ro- 
sixlted  in  more  worojr  fruit*    She  data  do  not  indicate  elearlj  the  extent 
of  the  effect  of  parathion  and  tozaphene,  as  U8ed»  on  codling  noth  control. 
In  our  19^7  teits  toxaphene  appeared  to  ha^e  some  effect. 

^eee  in  the  Delicious  orchard  sprayed  twice  "by  the  ovner  vith  a 
Bean  Speed  sprayer  had  the  saae  infestation  as  trees  sprayed  twice  by  us 
with  spray  guns  on  about  the  same  dates  and  with  the  same  concentration 
of  DB!F«    Xhe  infestation  in  both  eases  was  about  2«7  percent  wormy»  frees 
sprayed  three  times  with  the  Speed  grayer  had  only  O.S  percent  wormy  fruit. 

Belation  of  Spray  treatment  and  Blooming  Sates  to  Site  of  Vincsaps? 
The  same  Winesap  orchard  has  been  used  for  four  years  for  tests  of  DDT  and 
other  materials*    The  table  below  shows  the  average  sise  of  the  apples, 
mrerage  number  of  apples  per  tree  and  date  of  full  bloom  in  this  orchard 
for  the  four  years: 


Bate  of 

At*  Vo* 

Sufflber  of  ipples  Per 

Tear 

?ttll 

i^ples 

Box  S^ray  with 

Bloom 

Per  Tree 

DDT 

Ho  DDT 

19^5 

Kay  2 

2150 

Iks 

lk3 

19^6 

Apr,  26 

1650 

116 

115 

19^7 

ipr.  Ih 

2750 

119 

123 

19Ug 

May  10 

2ao 

158 

Av*  I9I+5-U7  —  119  119.5 

There  is  no  apx>arent  effect  of  DDT  on  the  sise*    There  appeiu's  to  be 
more  correlation  of  sise  with  date  of  full  bloom  than  with  anything  else. 


Kites 

Trunk  Sprays  for  Patoific  Kites?    On  Karch  I6,  five  materials  were 
sprayed  on  the  trunks  and  lower  limbs  of  apple  trees  to  determine  %^t 
control  of  the  Pacific  mite  mi^t  be  obtained*    These  were  as  follows: 
emulsified  stove  oil,  10  percent;  lime  sulfur,  11  percent;  DM0  1  and  I-I/2 
pints  to  100  gallons;  parathion  (15  percent)  l/2  and  1  pound;  toxaphene  1 
and  I-I/2  pints.    Late  in  March  small  lots  of  trash  from  the  bases  of  the 
trees  were  put  in  battery  jars  in  a  warm  room  and  the  mites  crawling  up 
the  sides  were  counted.    On  June  1,  20  leaves  from  the  lower  center  of 
each  tree  ^diere  the  infestation  would  be  heaviest  were  collected*  There 
were  four  trees  in  each  plot  and  mites  were  counted  on  the  composite 
sample  of  SO  leaves  from  each  plot* 


.  in  - 


It  appeared  fron  these  tests  that  JMO  had  no  Talue  as  a  tnmk 
sprajt  as  the  trash  sprayed  with  it  prod\\ced  a7>Bicst  as  man7  mites  as  the 
cheek  and  in  Jtrne  there  vere  40  to  60  mites  per  leaf  as  coaspared  vith 
OA  the  eheek»    She  other  materials  all  effected  some  control,  lire  mites 
from  the  trash  heing  comparatirely  few,  bjhSl  the  ntimhers  on  the  leaTes 
June  1  being  considerably  lower  than  on  the  check*    Hoverer,  there  vers 
from  12  to  3^  mites  per  leaf  in  Jane  and  it  may  he  questioned  idiether 
this  redtLOtion  is  enongh  to  make  a  special  tnmk  spray  worth  while. 

Dormant  and  pink  sprays  for  laropean  red  mite  were  tested  as  shown 
in  Table  U.    Farathion,  DMC,  K-ISJ^  and  as  used,  all  kept  the 

infestation  low  nntil  the  end  of  Jiily,    Lime-eulfor,  in  pink  ai^d  calyx, 
(Plot  k)  did  the  same.    9ie  other  applications  were  less  effective.  All 
plots  were  sprayed  with  DDT  on  June  18  and  July  8.    Plots  1,  2,  3,  8  and 
10  were  sprayed  July  30  vith  DMC  or  tetraethyl  pyrophosphate  which  pre- 
Tented  infestations  from  dereloping  that  would  cause  any  injury,  The 
other  plots  were  not  sprayed  with  any  acaricide  dnring  the  suiuser  and  none 
of  them  dereloped  infestations  of  more  than  10  or  15  mites  per  leaf  and 
this  only  for  a  short  time  in  Au^st*    The  lowest  infestations  were  in 
Plots  h,  with  a  maximum  of  7  per  leaf,  5>  v^th  8  per  leaf,  and  6  and  7, 
with  10  per  leaf.    In  none  of  these  plots  was  any  effect  on  the  size  cmd 
color  of  the  fruit  noted.    It  would  seem  that  a  pink  and  calyx  spray  of 
lime«sulfar,  as  used  for  mildew,  would  control  the  mites  at  least  until 
lati/July.    It  may  be  questioned  idiether  it  would  pay  to  use  the  other 
materials  in  the  pink  application. 


Pacific  Mite 

Some  of  the  summer  tests  for  the  control  of  the  Pacific  mite  are 
shown  in  Table  2,  Vinesap  orchard.    Vhile  differences  in  control  are 
evident,  in  nc  case  was  there  any  failure  to  control  to  the?  point  \&ere 
the  sise  and  color  of  the  fruit  were  affected,    Parathion  seemed  io  be 
about  the  best  all  around  material.    Coiqparing  the  other  materials  with  it, 
two  or  three  sprays  of  DMC  were  as  good  as  two  or  three  of  parathion.  One 
spray  did  not  compare  quite  as  well.    Toxaphene  compared  very  well  with 
parathion  when  three  applicF.tions  were  used  but  was  not  as  lasting.  I£~^200 
controlled  well  but  had  even  less  residual  effect  than  toxaphene.  E-187^ 
did  not  control  as  well  aa  DMC,  parathion  or  tox«phene.    It  produced 
russeted  spots  on  about  23  percent  of  the  apples  and  there  was  no  difference 
in  this  regard  between  19^7  and  material. 


Boropean  Red  Mite 

Some  of  the  summer  tests  for  the  control  of  the  loropean  rod  mite 
are  shown  in  Table  2,  Delicious  orchard.    Here  again  there  is  no  evidence 
of  any  mite  injury  in  ax*y  of  the  plots,    /gain  comparing  the  other  materials 
with  parathion,  DMC  was  definitely  inferior.    Sven  where  three  sprays  were 
put  on  it  showed  evidence  of  less  residual  value.    Toxaphene  was,  if  any- 
thing, a  little  more  effective  than  DMC,  but  lees  effective  than  parathion» 
IS-^200  and  X-1873  were  both  equal  to  parathion  for  controlling  this  mite, 
but  again  the  E-1875  russeted  about  23  percent  of  the  apples. 


-  ^2  - 


OoBparative  Valtie  of  Acarlcideg  for  OontPolllag 
Pacific  and  Buropean  Red  KiteB 

She  Vineeap  orchard  vai  used  originally  for  testi  a^inst  the 
Pacific  aite.    By  Aa^st  an  infestation  of  the  loropean  red  site  had 
developed  in  this  orchard,  althoiigh  this  species  had  not  heen  evident 
here  during  the  three  previous  seasons,  and  cosparative  results  on  the 
two  species  could  be  obtained  "by  counting  the  nunbers  of  both  species 
present  on  the  sane  leaves*    She  data  indicate  that  J3MC  controls  the 
Pacific  Bite  better  than  the  loropean  red  nite  but  that  there  is  very 
little  difference  in  the  degree  of  control  of  the  ttro  species  by  para- 
thion.    fozaphene  also  controls  the  Pacific  Kite  better  than  it  does  the 
loropean  red  nite.    On  the  other  hand,  both  and  1^187^  control 

the  loropean  red  mite  auch  better  than  they  do  the  Pacific  mite, 

Tery  limited  tests  of  asobensene,  bensyl  phenyl  nitrosoamine,  2,^ 
dinitrophenol,  p-nitro  benzoic  acid  iso  propyl  ester  and  dinitro  capryl 
phenyl  cro^^onate  (CB-1639}  indicated  that  only  the  last  named  shoved  mach 
promise  as  an  acaricide. 


yPOLLY  APPLl  APHID 

fhe  spray  schedule  used  for  tests  against  the  codling  moth  and  mites 
was  also  used  for  tests  against  the  woolly  apple  aphid.    Plots  used  for 
this  purpose  are  shovn  in  Tables  3  ^* 

PMC  (Plots  1  to  6).    fiiere  is  no  evidence  that  BMC  had  any  effect 
on  the  woolly  aphid. 

Parathion  (Plots  7  to  12).  There  is  definite  evidence  of  an  effect 
on  the  aphids.  At  the  dilutions  used  it  is  apparently  necessary  to  spray 
late  in  July  or  in  Augost  to  prevent  a  heavy  builcUup  of  aphids. 

Toxaphene  (Plots  13  to  1^).    This  material  controls  voolly  aphids 
quite  well,  as  was  noted  in  19^7* 

Ig-U200  (Plots  16,  17).    Ihere  is  no  evidence  that  this  material 
had  any  effect  on  the  woolly  aphid. 

g-lg7$  (not  shown  in  tables),    fiiis  material  did  have  some  effect, 
but  not  as  much  as  parathion  or  toxaphene,  and  since  it  russeted  the 
fruit  it  cannot  be  used  in  its  present  condition. 

BHO  (Plots  1,  3.  ^.  6,  9,  10,  12,  lU,  15.  17).    In  ISkj  a  single 
application  of  U  pounds  of  6  percent  gamma  in  May  was  enou^  to  control 
the  aphids  for  the  season,  the  infestation  in  September  being  only  1^  per- 
cent of  the  nodes.    Where  more  than  one  spray  was  used,  it  was  even  less. 
There  was  also  some  indication  that  the  addition  of  oil  might  help.  In 
19^8,  one  and  two  early  applications  were  tried  at  1  pound  of  12  percent 
gamma,  with  and  without  oil.    In  Plots  1  to  6,  where  no  later  spraying  was 
done  that  would  control  aphids,  better  control  was  obtained  in  both  orchards 


where  the  oil  was  onltted.    Two  applications  %rere  soaewhat  better  than  one. 
Beetilts  froa  the  use  of  BEC  followed      parathion  were  about  the  same  as 
where  parathion  was  used  throughout  the  season  (Table  3*  Plots  11  and  12; 
Table  4,  Plots  7  and  10).    The  sane  thing  was  true  of  toxaphene  (Table  3, 
Plots  13  and  1^).    A  single  application  of  BEC  at  2  pounds  fflight  be  at 
least  as  good  as  two  at  1  pound. 


Spray  Deposits 

Analyses  of  spray  residue  deposits  were  made  before  and  after  each 
ooTor  spraj*    The  analyses  were  confined,  this  season,  to  DDT  and  para- 
thion.   Saaples  for  analysis  consisted  of  25  discs  cut  froa  the  saae 
number  of  leaTos  collected  at  random  from  all  parts  of  each  tree  sampled, 
or  of  23  apples  clipped  from  each  tree.    Daring  the  early  part  of  the 
season  leaf  discs  were  used  exclusively*    After  the  last  corer  spray, 
howeTer,  apple  samples  were  also  taken  to  determine  whether  deposits  on 
leares  and  apples  were  approximately  the  same. 

DDT  was  determined  by  the  colorimetric  method  of  Stiff  and  Castillo 
as  modified  by  the  7ood  and  Drrsg  Administration.    Ihis  method  has  proTsd 
reliable  for  the  determination  of  DDT  under  the  conditions  encotmtered  at 
the  Takima  station*    Parathion  was  determined  by  the  colorimetric  method 
dereloped  by  the  American  Cyanamld  Compemy*    Bensene  was  used  as  the 
solvent  for  stripping  both  DDT  and  parathion  from  leaves  and  fruit. 

The  average  DDT  residues  are  mown  in  Table  5*    Parathion  spray 
residues  for  each  time  of  sampling  are  given  in  Table  6*    Samples  from 
some  of  the  parathion- sprayed  plots  were  collected  at  frequent  intervals 
after  spraying  to  determine  the  rate  of  loss  of  this  material*    The  re- 
sults of  these  analyses  have  been  included  in  the  table. 
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Taible  lA. — Dormant  and.  pink  spray  applications  and  Xaropean  red  nite  control. 


9o.  Mi  tee  Per  100  Leayes 

Plot 

Treatment 
(Qoantitiss  are  for  100  Qal,) 

Bate 

Sprayed 

June 
9 

June 
30 

July 

a 

1 

Doraaat  oil  3*2  sal. 

Mar.  23^/ 

«3 

1^ 

1U73 

U 

Sorsant  oil  3*2  S^l*  *  bencene 
hezachloride  2  lb* 

Mar.  2J^/ 

121 

233 

2 

Bomant  oil  2  gal.     lime-sulfxir  3  gal. 

Mar.  23i/ 

7^ 

87 

63H 

3 

LiBe-flialfur  3  ga^* 

May  7^ 

116 

60 

550 

k 

Liae-stdfur  3  gal. 
Liae- sulfur  2  gal. 

May    7  , 
May  251/ 

^7 

192 

5 

Parathion  (23^)  10  oi. 

May  7^ 

7 

11 

208 

6 

DNC  (23^)  1  pint 

May  7^ 

19 

39 

32U 

7 

K-l«73  (^)  2  U. 

May  7i/ 

0 

IS 

229 

8 

mr-Ul    1/2  lb. 

May  7^ 

15^ 

HlO 

lo25 

9 

11-^200    1  pint 

May  7^ 

19 

36 

1^2 

10 

Liae-sulfur  2  gal.     Tis-Ko  D-2U   1  pt. 

May  7i/ 

10 

1^70 

11 

Check 

S96 

1/  Domaat 
2/  Pink 
ll  Calyx 
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Tfeible  ^. — Arerage  WT  spray  resldtie  deposits  in  micrograns  per  square 
centimeter  of  leaf  surface  and  residue  at  harvest  in  parts 
per  million  of  fruit.    Takima,  Washington,  19^S. 


Treatment 
Fumher 


Vine sap 


Before  After 
8pra7  Spray 
mmg/cB^ 


Harrest 
ppa 


Delicious 


Before  After 
Spray     Spray  Harvest 
mmg/cffl^  ppm 


1 

3.1 

9.3 

1.5 

3.5 

2 

2.9 

7 

3.1 

7.6 

2.7 

2.2 

7.7 

1.1 

10 

2.7 

7.7 

1.5 

11 

3.2 

6.6 

2.k 

9.3 

1.6 

12 

3.5 

6.9 

1.9 

18 

1.8 

6.2 

1.6 

3.6 
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TaMe  6. — Parathion  spray  residues  In  aicrograjas  per  sq^uare  centimeter  of 

leaf  surface  and  residue  at  harvest  in  parts  per  million  of  fruit, 

 Delicious  Orchard   

Kind   Residue  in  mmg  per  square  ca  


Date  Date  of    Plot  Hfnaher 


SsjBfDle 

7 

Q 

,  V 

10 

11 

12 

6/18 

ill 

0-.11 

0.08 

7/7 

Leaf 

0.07 

0.06 

7/7 

1/7 

Leaif 

0.71* 

0.73 

0.67 

O.U7 

7/9 

Leaf 

O.5U 

0.^9 

0.51 

0.35 

1  12 

Leaf 

0.29 

0.27 

7/1^ 

Leaf 

0.26 

0.20 

0.24 

0.21 

7/l6 

Leaf 

O.2U 

0.21 

0.22 

0.19 

7/2S 

Leaf 

0.0^ 

0.02 

0,00 

0.00 

7/29 

7/29  a.m. 

Leaf 

0.60 

0.55 

o.Uo 

0.35 

7/29  p.m. 

Apple 

0.90 

0.90 

oM 

0.30 

Leaf 

0.50 

O.UO 

0.30 

7/30 

Leaf 

0.35 

0.37 

0.30 

0.25 

8/2 

Leaf 

O.ll^ 

O.lU 

0.09 

0.06 

8/^ 

Leaf 

0.12 

0.11 

0.09 

0.07 

8/9 

Leaf 

0.07 

0,09 

0.10 

0.05 

8/11 

Leaf 

0.15 

0.13 

0.09 

0.09 

8/16 

Leaf 

0.07 

0.10 

0.05 

0.07 

Apple 

0.09 

0.05 

Harvest 

ipple 

0.00 

0.00 

Wine sap  Orchard  

 Plot  lhaaher 


7 

8 

9 

11 

6/22 

7/1 
7/12 

Leaf 
Leaf 

0.17 
0.03 

0.10 
0.02 

7/13 

7/13 

7/1^ 

Leaf 

0.64 

0.75 

0.3!^ 

Leaf 

0.39 

0.38 

7/15 

Leaf 

0.36 

0.37 

0.36 

0,31 

7/16 

Leaf 

o.l«) 

0.34 

0.30 

0.29 

7/19 

Leaf 

0.21 

0.23 

0.16 

O.lll- 

7/ a 

Leaf 

0.18 

0.15 

0.12 

0.11 

8/3 

Leaf 

0.02 

0.01 

8/5 

ipple 

0.07 

0.06 

3/ 5 

Leaf 

oM> 

0.25 

8/6 

Apple 

1.10 

0.90 

Leaf 

0.33 

0.18 

8/9 

Leaf 

0.16 

0.12 

8/11 

Leaf 

0.15 

0.13 

8/13 

Apple 

0.36 

O.2U 

Leaf 

0.15 

0.13 

8/17 

Leaf 

Apple 

0.07 

0.10 

0.08 
0.03 

Harvest 

Apple 

0.00 

0.00 
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WjLSHIHa!K)H 
Sivialon  of  Control  InveetigatioiiB 
&.  W.  Barrel!,  In  Charge 


Scope  of  InTegtigations 

Studies  this  season  were  largely  concerned  with  work  on  the  effects 
of  DDT  and  other  insecticides  on  host  and  predator  Bite  population  levels 
and  on  the  effectiveness  of  various  predators  in  controlling  host  popula- 
tions.   Data  were  secured  in  part  from  the  experimental  spray  programs  put 
on  by  the  Division  of  Truit  Insect  Investigations  and  in  part  from  regular 
weekly  surveys  in  selected  commercial  orchards. 

Bffect  of  Climatic  Conditions 

The  advent  of  spring  was  very  late  this  year.    Mean  temperatures 
during  the  summer  were  not  much  "below  normeuL  "but  there  were  very  few  days 
of  extreme  heat.    The  season  seemed  much  less  favora"ble  for  mite  develop- 
ment than  the  previous  one.    In  part  of  one  commercial  orchard  where  DDT 
and  acaricides  have  been  applied  the  past  two  seasons  the  figures  are 
illustrative.    Mite  population  levels  rose  from  a  per  leaf  average  of  O.U 
(all  stages)  soon  after  the  final  spray  to  a  high  of  2.9  "before  tapering 
off.    Corresponding  figures  for  19^7  show  a  low  of  almost  rero  from  which 
the  population  attained  a  high  of  27.5  forms  per  lee^  "before  the  end  of 
the  season.    Similar,  though  less  extreme,  figures  were  ©"btained  from  other 
"blocks  and  other  orchards.    Populations  of  the  predaceous  mite,  Iphidulus, 
were  apprecia"bly  less  this  season.    In  two  compara'ble  orchards  the  hi^ 
figures  for  19^7i  expressed  as  average  per  leaf,  were  l.l6  and  1.5^.  The 
corresponding  figures  for  19^8  were  0.02  and.  0.76,    In  the  first  orchard 
this  could  have  been  the  effect  of  a  considerably  lower  host  population  in 
19^8 ,  but  for  the  other  the  difference  in  host  population  levels  for  the 
two  years  is  not  a  valid  answer. 


Iff ect  of  DDT 

Torther  evidence  has  accumulated  that  the  increase  of  phytophagous 
mites  in  orchards  sprayed  with  DDT  is  due  to  the  adverse  effect  of  the  in- 
secticide upon  the  various  predaceous  forms.    Clear  proof  of  this  by  means 
of  contrasting  pop\ilation  figures  is  difficult  to  obtain  because  at  least 
one  and  usually  most  of  the  applications  of  DDT  are  accompanied  by  some 
acaricidal  material.    On  one  orchard  sprayed  with  cryolite  up  through  I9U7 
predaceous  mites  were  abundant  and  apparently  responsible  for  a  nearly  com- 
plete clean-up  of  the  host  mite  population.    This  season  with  a  DDT  program 
and  despite  the  adverse  season  host  mites  were  up  to  a  per  leaf  population 
of  19.2  by  the  end  of  August  £ind  predators  were  absent  the  entire  season 
save  for  a  single  individual  of  Stethorus.    DDT- sprayed  orchards  typically 
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ha,"^®  Tery  few  predators  escept  during  the  early  season  before  insecticide 
applications  and  occasionally  at  the  end  of  the  season.    The  few  present 
are  usually  of  the  less  effective  species,  Stethorus, 


Bffect  of  BHC 

One  tree  was  sprayed  with  henzene  hexachlorlde  for  us  by  tha  Division 
of  IPruit  Insect  Investijgations  for  a  test  of  the  effect  of  this  material  on 
the  predaceous  mite  Iphidulus.    Prior  to  spraying  we  had  au^ented  the 
Iphidulus  pop\ilation  by  addition  of  some  laboratory  reared  material*  No 
predators  were  taken  in  the  first  seven  weekly  surveys  after  spraying.  By 
the  end  of  the  season  the  predators  had  recovered  sxifficiently  so  that  the 
seasonal  host-predator  ratio  was  only  half  as  poor  as  the  average  for  the 
cryolite  sprayed  trees  in  the  orchard. 


Control  Value  of  Iphidulus 

Ho  data  on  the  effectiveness  of  Iphidulus  in  controlling  host  popula- 
tions were  secured  this  season.    Any  possible  conclusions  to  be  drawn  from 
data  obtained  were  completely  masked  by  the  effects  of  climate  conditions 
as  previously  noted.    ▲  method  for  measuring  effective  abundance  of  predators 
by  means  of  the  seasonal  host-predator  ratio  has  been  tried  on  the  survey 
data  accumulated  the  past  two  seasons.    In  I9U7  the  seasonal  ratios  in 
orchards  where  effective  control  was  apparently  due  to  predators  ranged 
from  16  to  27.    The  upper  limit  has  not  yet  been  established.    This  year  the 
best  ratio  obtained  was  59         some  trees  in  the  USDA-e3q>erimental  block. 
The  figure  was  even  poorer  (higher)  in  two  cryolite  or  lead-ar senate  sprayed 
commercial  orchards,  but  in  these  the  number  of  host  forms  per  leaf  was 
extremely  low. 


Host  Species  Changes 

In  several  orchards  sprayed  with  DDT  and  a  few  sprayed  with  cryolite, 
the  19^7  »lte  population  was  almost  entirely  T.  paclflcus,    P.  pilosus  was 
extremely  scarce.    In  19^S  the  situation  In  these  orchards  reversed,  and 
P.  pilosus  was  the  dominant  host  species* 


Biology  of  Iphidulus 

Limited  laboratory  studies  were  conducted  in  the  early  spring,  females 
will  deposit  up  to  four  eggs  per  day,  cuad  severed  averaged  two  per  day  for 
their  life  in  the  laboratory.    Average  longevity  of  some  field-collected 
females  was  10  days,  but  these  mites  had  already  overwintered  in  the  adult 
stage  before  being  brought  Into  the  laboratory,    ▲  few  reared  females 
exceeded  that  time  by  only  a  few  days.    However  two  reared  males  lived  26 


smd  29  days  respectlyely  after  'becoming  adiilt  and  neither  had  completed 
their  life  span  hut  were  still  very  active  and  were  lost  during  a  change 
to  fresh  foliage  and  host  matericd.  Males  are  only  occasionally  secured 
from  the  regular  survey  ccllectionu.  Several  unmated  females  were  main- 
tained in  the  laboratory  to  test  possible  parthenogenesis,  but  none  ovi- 
posited. The  length  of  time  between  egg  deposition  cmd  hatching  is 
normally  two  and  a  fraction  days. 


Weather  conditions  during  the  season  were  favorable  for  plant  growth. 
Bainfall  was  above  normal  and  well  distributed.  Temperatures  were  below 
normal  with  subfreezing  temperatures  during  the  early  season  \^ich  resulted 
in  almost  complete  loss  of  the  cherry  crop  and  heavy  reduction  in  the  apple 
crop,  but  without  commercial  damage  to  the  peach  crop.  Warm  periods  during 
Pebruary  and  March  forced  fruit  bud  development  into  the  bloom  period  about 
two  weeks  earlier  than  normal. 


First  brood  codling  moth  was  easily  controlled  as  a  result  of 
favorable  weather  conditions,  light  carry-over  from  I9U7  and  effective 
spraying  with  DDT.     Second  brood  built  up  somewhat  but  commercial  losses 
were  not  serious.    Plot  No.  I5  lAiich  had  six  sprays  of  I^etnia  concentre^ 
tion  (5  ounces  per  100  gallons)  beginning  with  the  petal-fall  spray  and 
continuing  through  the  fifth  cover,  gave  excellent  control  of  codling  moth 
with  only  2.6  percent  fruit  injury.    Parathlon  and  DDT  were  other  outstanding 
materials. 


Mite  populations  remained  relatively  low  until  late  in  Jxine^  vdien 
several  heavy  infestations  of  the  European  red  mite  developed  and  afforded 
good  plots  for  acaricidal  tests.    Most  infestations  had  disappeared  by 
July  15.    Bed  spider  mite  populations  remained  light  except  on  peaches 
where  several  serious  outbreaks  occurred  late  in  July  and  in  early  iugust. 


mBHETSTILLa.  YXST  TIBaiHUL 


Weather  Conditions 


Codling  Moth 


Mites 


1/    These  investigations  were  carried  on  jointly  by  the  Bureau  of  Entomology 
and  Plant  ^aarantine  and  the  West  Tirginia  Agricultural  Dxperiment  Station. 
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^tensive  control  tests  indicate  that  several  new  material  is  are  effec- 
tlTe  in  the  control  of  Xiiropean  red  mites.    Parathion  appears  to  be  out- 
standing.   Hesults  indicate  the  minimum  effective  dosage  is  ahout  k  ounces 
(actual)  per  100  gallons.    GIU1639  was  one  of  the  more  effective  materials 
tested  for  the  control  of  mitet*    It  gave  effective  control  of  Suropeeua 
red  mite  at  concentrations  as  low  as  one  pint  of  the  liquid  or  one  pound 
of  the  powder  per  100  gallons.    It  caused  some  foliage  injury,  however, 
when  used  at  higher  concentrations  in  certain  hlocks  during  late  season. 
DN-lll  was  the  most  effective  satisfactory  material  tested  that  is  readily 
available  for  commercial  use.    It  gave  more  satisfactory  results  than 
tetraethyl  pyrophosphate  products  now  being  recommended  and  widely  used 
in  commercial  orchards.    Besults  of  our  tests  indicate  that  the  minisiua 
effective  concentration  of  BH~111  lies  between  10  and  13  ounces  per  100 
gallons.    Bimite  gave  good  regults  vdien  used  at  concentrations  as  high  as 
one  pound  per  100  gallons.    Neotran  was  very  effective  in  the  control  of 
mites  at  a  concentration  of  2  l/k  poimds  per  100  gallons,  but  caused  severe 
fruit  russeting  and  foliage  injury.    Tozaphene  was  very  toxic  to  mites  at  a 
concentration  of  one  pound  of  toxicant  per  100  gallons.    Injury  from  toxa- 
phene  used  on  peaches,  however,  amounted  to  100  percent  dropped  fruits* 


Red-Banded  Leaf  Boiler 

The  red~banded  leaf  roller  has  suddenly  become  the  most  destructive 
insect  pest  of  apples  in  the  Cumberland- Shenandoah  fruit  belt.    Bamage  in 
individTial  orchards  ranged  from  lignt  to  very  severe.    A  general  survey 
showed  an  average  of  nearly  ^0  percent  of  the  entire  19^  crop  to  be 
damaged  by  the  pest,    far  greater  injury  would  surely  have  been  seen  had 
it  not  been  for  the  timely  discovery  of  the  extreme  effectiveness  of  rhothane 
for  the  control  of  leaf  roller  larvae.    Leaf  roller  populations  began  to  in- 
crease soon  after  the  introduction  of  DDT  and  its  substitution  for  arsenate 
of  lead  in  our  spray  schedule  and  have  continued  to  increase  steadily  to  the 
present. 

There  is  some  reason  to  believe  that  the  outbreak  is  not  entirely 
due  to  the  use  of  DDT  since  the  pest  has  readily  been  found  in  great 
abundance  on  practically  all  local  types  of  vegetation,  and  in  places  far 
removed  from  areas  where  DDT  had  been  used.    This  fact  suggests  t}ie 
possibility  that  the  outbreak  may  be  cyclic  and  due  to  natural  factors. 

The  outbreak  was  indicated  early  in  19^S,  by  the  large  number  of 
first  brood  moths  caught  in  bait  pails  during  the  last  week  of  March  and 
the  first  week  of  April.    Moth  catch  was  heavy  throu^  most  of  April.  In 
view  of  the  threatened  damage,  extensive  test  plots  were  set  up  in  heavily 
infested  orchards. 

Hho thane 

Successful  early-season  results  indicated  that  rhothane  (DDD-dichloro 
diphenyl  di chloroe thane ) ,  toxaphene  (chlorinated  camphene)  and  parathion  were 
extremely  effective  in  the  control  of  first  brood  leaf  roller  larvae.  Other 


materials  including  arsenate  of  lead  and  DDT  were  unsatisfactory  when  used 
at  practical  concentrations  against  heavy  infestations  such  as  those  existin 
where  the  experiments  were  heing  conducted. 

Rhothane  has  been  tested  rather  extensively  for  control  of  other 
orchard  insects  but  the  results  indicate  that  it  is  outstanding  only  for 
control  of  the  red-handed  leaf  roller.    The  liquid  form  was  the  most 
effective  material  tested.    The  minimum  effective  concentration  is  about 
one  quart  per  100  gallons  of  diluted  spray,  but  concentrations  of  one  pint 
per  100  gallons  gave  some  excellent  results.    About  2  pounds  of  the  50  per- 
cent wettable  powder  is  required  to  equal  one  quart  of  the  liquid  concen- 
trate.   Maximum  effectiveness  of  rhothane  results  from  its  control  of  the 
larvae;  so  it  shoxild  be  applied  when  the  most  larvae  are  present.  Our 
results  indicate  that  a  single  application  properly  applied  will  practically 
destroy  any  leaf  roller  population. 

Liquid  rhothane  also  gave  excellent  results  in  control  of  second- 
and  thiM-brood  larvae.    In  a  fvCLl  season  schedule  it  was  used  at  the  rate 
of  3  pints  per  100  gallons  of  diluted  spray  in  the  petal- fall  and  one  quart 
in  the  first  and  second  cover  sprays  before  results  were  checked  showing 
complete  control.    This  schedule  was  continued  with  the  use  of  one  quart 
in  each  of  the  third,  fourth  and  fifth  cover  sprays  with  continued  effec- 
tive control.    Moth  migration  in  singl©~tree  plots  tends  to  level  off 
populations  and  mask  effectiveness  of  differential  treatments;  however, 
rhothane  was  so  effective  that  second  brood  records  showed  only  96  larvae 
and  pupae  for  the  five  record  trees.    Harvest  results  showed  only  O.9  per- 
cent of  the  fruit  damage  by  leaf  roller  larvae, 

The  effectiveness  of  liquid  rhothane  appears  to  be  due  to  its  high 
degree  of  penetration.    Vftiere  the  effectiveness  of  other  materials  may  be 
lessened  by  rapid  vegetable  growth,  rhothane  readily  penetrates  most  webs 
€md  reaches  the  larvae  in  their  protective  shelters.    In  contact  with  the 
webbing  rhothane  seems  to  dissolve  and  lessen  it.    The  larvae  become  active 
and  a  large  percenteige  leave  their  protective  shelters  within  a  few  minutes 
and  drop  from  the  trees  on  web  streamers,    Majay  remain  suspended  on  their 
streamers  for  several  hours,  but  none  were  able  to  regain  the  tree.  They 
eventually  drop  to  the  ground  but  do  not  move  feo*.    H&ny  remained  inactive 
for  several  hours  or  days  before  dying,  but  those  placed  in  Jars  with  un- 
sprayed  folie^e  did  not  feed, 

Bho theme  was  recommended  for  general  commercied  use  atnd  was  used 
on  several  thousand  acres  of  apples  with  excellent  results*    It  appears 
to  be  safe  for  use  on  fruit  and  foliage  and  is  compatible  with  most  standard 
insecticides,  acaricides  and  fungicides  with  the  exception  of  DN-111,  Its 
compatibility  with  sulfur  in  early  season  sprays  was  questioned  but  during 
the  past  two  seasons  it  has  been  used  with  flotation  sulfur  in  petal-fall, 
first  and  second  cover  sprays  without  definite  indications  of  injury.  Some 
plot  trees  showed  slight  chlorosis  of  foliage,  but  it  was  neither  consistent 
nor  definite. 
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Studies  indicated  that  liquid  rhothane  is  also  toxic  to  adult 
motha.    It  seems  to  retain  a  high  degree  of  reeidTial  toidcity  to  larrae 
for  a  period  of  ten  days  to  two  weeks  following  the  application,  depending 
upon  the  concentration  used.    It  showed  little  toxicity  to  the  pupae. 

Toxaphene 

Toxaphene  has  proren  effective  in  the  control  of  the  red-handed 
leaf  roller.    The  material  used  was  a  UO  percent  wettahle  powder*    It  was 
used  in  a  full  season  schedule  of  a  petal-fall  and  five  cover  spray  appli- 
cations at  the  rate  of  2  l/2  pounds  per  100  gallons  of  diluted  spray. 
Control  coTints  following  the  second  cover  spray  showed  only  12  first  brood 
larvae  and  pupae  for  the  five  test  trees  and  counts  following  the  fourth 
cover  spray  showed  only  173  larvae  and  pupae  present  at  the  end  of  second 
"brood  activity.    At  harvest  only  5*1  percent  of  the  fruit  showed  leaf 
i*oller  injury.    The  material  did  not  injure  fruit  or  foliage. 


Parathion 

Parathion  was  extremely  toxic  to  red^* handed  leaf  roller  and  many 
other  orchard  pests.    It  is  the  most  toxic  insecticide  tested  at  our 
station.    Information  indicates  it  is  extremely  effective  in  the  control 
of  most  insect  and  mite  pests  in  our  orchards.    The  material  used  in  most 
of  our  experiments  was  a  2^  percent  wettahle  powder.    Parathion  was  more 
effective  in  the  control  of  first  hrood  larvae  than  for  those  of  later 
hroods.    Concentrations  of  one  ounce  of  toxicant  per  100  gallons  in  the 
petal-fall  €md  first  and  second  cover  sprays  gave  excellent  control  of 
first  hrood  larvae.    There  was  slight  increase  in  control  wi  th  increases 
in  concentration  up  to  h  ounces  per  100  gallons.    In  the  second  and  third 
hrood,  effective  control  appeared  to  he  above  k  ounrtes*    Repeat  applica- 
tions gave  slightly  increased  control.    PaJ?athi&n  seemed  readily  compatible 
with  all  other  materials  tested  and  there  %ra8  no  evidence  of  injury  to 
fruit,  foliage  or  cover  crop. 


Lead  Arsenate  and  DDT 

Lead  arsenate  controlled  second  and  third  brood  larvae  much  more 
ef fectlYely  tteu  it  did  first  brood  larvae.    Later  in  the  season  growth  rate 
is  slower,  and  foliage  c«ui  be  kept  well  covered  with  less  difficiilty  with 
the  result  that  such  teterials  as  lead  arsenate  are  more  effective  in  later 
season  sprays.    The  standard  lead  arsenate-DDT  schedule  consisted  of  3 
pounds  of  lead  arsenate  in  the  petal-fall  and  first  and  second  cover  sprays 
and  2  pounds  of  DDT,  50  percent  wettable  powder,  in  the  second  to  fifth 
covers  inclusively.    Counts  following  the  second  cover  spray  showed  €6  first 
brood  larvae  and  pupae  for  the  five  record  trees  and  similar  counts  at  the 
end  of  second  brood  activity  showed  111  larvae  and  pupae  present.  At 
harvest  l6,U  percent  of  the  fruit  showed  leaf  roller  injiiry.    DDT  is  fairly 
toxic  but  minimum  effective  concentration  for  second  and  third  brood  larvae 
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eeems  to  be  al^out  3       ^  pounds  actual  DDT  per  100  gallons.    It  controlled 
first  "brood  larvae  more  effectively  theua  second  or  third  "brood.    The  reason 
for  this  appears  to  be  due  to  the  fact  that  first  "brood  eggs  are  laid 
chiefly  on  tree  trunks  and  main  scaffold  branches;  thus  newly  hatched 
larvae  must  often  crawl  considerable  distance  to  find  foliage  on  which 
to  feed.    Daring  this  stage  DDT  residues  are  apparently  effective.  DDT 
is  also  toxic  to  adult  moths. 

To  show  relative  toxicity  of  above  materieds  in  leaf  roller  control 
in  the  same  experiment,  one  plot  received  a  full  schedule  of  a  new  dinitro 
compound.    Counts  from  this  plot  following  the  second  cover  spray  showed 
597  first  brood  larvae  and  pupae  for  the  five  record  trees  and  similar 
counts  at  the  end  of  second  brood  activity  showed  IO7S  larvae  and  pupae 
present.    At  harvest  82.6  percent  of  the  fruit  showed  injury  by  leaf  roller. 

Cumulative  Soil  Toxicity 

Significant  results  have  been  obtained  in  an  experiment  designed 
to  determine  the  toxicity  of  cumulative  spray  residues  in  the  soil.  Ten 
materials  are  being  tested  at  three  concentration  levels;  normal  concen- 
tration, 10  X  concentration  and  30  X  normal  concentration. 

The  maximum  concentration  of  1200  pounds  of  (actual)  DDT  per  acre 
did  not  show  any  toxic  effect  to  either  the  rye  cover  crop  or  to  the  weed 
seed  germination  or  weed  growth.    At  this  concentration  the  vegetative 
growth  showed  slightly  better  color  and  more  vigor  than  that  in  the  check 
plots. 

The  maximum  concentration  of  15O  pounds  of  (actual)  parathion  showed 
a  very  marked  stimulation  to  the  cover  crops.    The  vegetative  growth  was 
definitely  more  vigorous  and  the  color  better  than  in  any  of  the  other 
plots  in  the  experiment  with  the  possible  exception  of  chlordane. 

The  maximiim  concentration  of  6-g-lOO  sinc-bordeaux  (7200  pounds 
sine  and  96OO  pounds  of  lime  per  acre)  showed  a  slight  stimulating  effect 
on  the  grass  cover  crop. 

The  BHC  treatment  showed  definite  toxicity  at  all  concentrations. 
The  rye  cover  crop  showed  definite  chlorosis  and  stunting  at  the  normal 
concentration  of  g  pounds  of  the  gamma  isomer  per  acre.    This    light  con- 
centration was  also  toxic  to  weed  seed  germination  and  weed  growth.  This 
toxicity  was  more  pronounced  in  the  X  10  auid  X  30  concentration  plots.  The 
toxicity  was  so  pronounced  as  to  make  the  commercial  use  of  this  material 
quenti enable. 

Lead  arsenate  showed  very  little  toxic  effect  even  at  the  concentra- 
tion of  3600  pounds  per  acre. 


In  sulfur  plots  "both  the  X  10  and  X  30  concentrations  showed 
definite  toxicity  to  both  rye  and  weed  cover  crops.    In  the  X  10  con- 
centration block  sulfur  was  used  at  the  rate  of  2^00  pounds  per  acre  Mid 
in  the  X  30  concentration  block  it  was  used  at  7500  pounds  per  acre. 

Fermate  showed  a  definite  stisnilating  and  invigorating  effect  both 
on  rye  and  weed  cover  crops.    The  maziniua  concentration  of  this  material 
was  2250  pounds  per  acre.    The  stimulating  effect  appeared  to  be  in  direct 
ratio  to  the  amount  of  fermate  applied. 

Both  the  X  10  and  X  30  concentrations  of  chlordane  produced  a 
stimulating  effect  on  the  rye  cover  crop  but  the  X  30  concentration  showed 
early  toxicity  to  weed  seed  germination  but  later  crab  grass  and  foxtail 
grasses  developed  and  produced  very  luxuriant  gro%rth. 

In  the  X  10  concentration  block  chlordane  was  used  at  the  rate  of 
UOO  pounds  (actual)  per  acre  while  in  the  X  30  block  it  was  used  at  the 
rate  of  1200  pounds  per  acre. 

The  maximum  concentration  of  kOO  pounds  of  (actual)  toxaphene  per 
acre  did  not  cause  any  apparent  toxic  effect  to  either  the  irye  or  weed 
cover  crops. 

No  treatments  have  yet  shown  any  apparent  toxic  effect  in  either 
the  apple  or  peach  trees.    Tree  growth  records  indicate  that  the  lighter 
the  weed  cover  crop,  the  more  vigorous  the  tree  growth. 
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